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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-147 as originally filed 



Claims, No.: 

1 (part),2,3,6-14, as originally filed 
15 (part) 

1 (part),4,5,15 (part), as received on 13/06/2001 with letter of 07/06/2001 

16 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
[3 claims Nos. 1(part). 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

no international search report has been established for the said claims Nos. 1 (part). 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 3-12 

No: Claims 1,2,13-16 

Inventive step (IS) Yes: Claims 6-12 
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No: Claims 1-5, 13-16 

Industrial applicability (IA) Yes: Claims 1-15 

No: Claims 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 
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SECTION III 

Claim 1 6 relates to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(i) PCT). 

SECTION V 

Reference is made to the following documents: 

D1 : WO 98 50047 A (UNIV PENNSYLVANIA ;LIANG BRUCE T (US); JACOBSON 

KENNETH A (US)) 12 November 1998 (1998-1 1-12) 
D2: WO 98 50370 A (KUTSCHER BERNHARD ;WEINBERGER HEINZ (DE); SUGEN 

INC (US); TANG PEN) 12 November 1998 (1998-1 1-12) cited in the application 
D3: WO 98 38984 A (SUGEN INC ;SHENOY NARMADA (US); WAGNER GREGORY 

5 (US)) 11 September 1998 (1998-09-11) 

D4: WO 99 09024 A (JOHNS AMANDA ; PORTER RODERICK ALAN (GB); 

SMITHKLINE BEECHAM PLC (G) 25 February 1999 (1999-02-25) cited in the 
application 

D5: WO 97 03069 A (GLAXO GROUP LTD ;COCKERILL GEORGE STUART (GB); 
CARTER MALCOLM CLIV) 30 January 1997 (1997-01-30) cited in the application 

D6: MYERS M R ET AL: The preparation and SAR of 4-(anilino), 4-(phenoxy), and 4- 
(thiophenoxy)-quinazolines: inhibitors of p56and EGF-R tyrosine kinase activity' 
BIOORGANIC & MEDICINAL CHEMISTRY LETTERS.GB, OXFORD, vol. 7, no. 4, 
18 February 1997 (1997-02-18), pages 417-420, XP0041 36037 ISSN: 0960-894X 

D7: GIBSON K H ET AL: 'Epidermal growth factor receptor tyrosine kinase: structure- 
activity relationships and antitumour activity of novel quinazolines' BIOORGANIC 

6 MEDICINAL CHEMISTRY LETTERS, GB, OXFORD, vol. 7, no. 21, 4 November 
1997 (1997-11-04), pages 2723-2728, XP004136520 ISSN: 0960-894X cited in 
the application 

D8: HONG C I ET AL: 'SYNTHESIS AND BIOLOGICAL ACTIVITIES OF SOME N4- 
SUBSTITUTED 4-AMINOPYRAZOLO[3,4d]PYRIMIDINES' JOURNAL OF 
MEDICINAL CHEMISTRY.AMERICAN CHEMICAL SOCIETY. WASHINGTON.US, 
vol. 19, no. 4, 1976, pages 555-558, XP000916640 ISSN: 0022-2623 cited in the 
application 
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D9: VAN MUIJLWIJK-KOEZEN ET AL: 'Isoquinoline and Quinazoline Urea Analogues 
as Antagonists for the Human Adenosine A3 Receptor' JOURNAL OF 
MEDICINAL CHEMISTRY.AMERICAN CHEMICAL SOCIETY. WASHINGTON,US, 
vol. 43, no. 5, 1 June 2000 (2000-06-01), pages 2227- 2238, XP0021 47879 ISSN: 
0022-2623 

1). D2 and D3 disclose three compounds that have been disclaimed in claims 1 to 14. 
However, the compounds have been disclosed in D2 and D3 for some of the 
claimed uses (autoimmune disease, psoriasis, arthritis... -see D2, page 33, line 
13; D3, page 29, line 9). The fact that these prior art compounds have been 
disclosed to act against those diseases by another mechanism of action cannot 
restore novelty. 

D2 and D3 are therefore novelty-destroying for claims 15 and 16. 

The compounds of present claims 1 and 2 generically overlap with the compounds 

of formula (I) of D4. 

The overlap concerns the compounds of D4 wherein X and Y represent N. 
This overlap is considered to be novelty-destroying for present claim 1 since a 
selection from known subject-matter to be novel must fulfil the requirement that 
the selection portion is small and that a technical rule of selection has been 
applied, so that a technical teaching results which is different from that of the state 
of the art. 

In the Examer's judgment a true selection from a broader technical disclosure to 
be novel must add a new element to the state of the art. The mere selection of 
one from three alternatives disclosed in a document belonging to the state of the 
art is no more than a repetition of what already belongs to the state of the art and 
cannot, therefore, be novel. 

Either the whole overlap has to be removed by the mean of a proviso or the 
novelty should be restored by the mean of positive features which provide a tech- 
nical rule of selection. 

The subject-matter of claims 6 to 9 is regarded as a novel selection over the 
overlap with the compounds generically disclosed in D4 on account of the 
combination of selection of the nucleus (Y = N) with the substitution in specific 
positions. 

Accordingly, the subject-matter of claim 1, 2 and 14 to 16 lacks novelty over D2- 
D4 (Article 33(2) PCT). 
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Compound MRS 1364 disclosed on page 28 of D1 has been excluded from the 
claimed scope by means of disclaimer. The claimed-matter is therefore novel 
over D1. 

D5 and D6 disclose no urea derivatives (see the meaning of Yand X for the 
compounds disclosed respectively in D5 and D6). 

D7 discloses the 1-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea (compound 18) 
which is excluded from the scope of product-claims 1 to 14. This compound is 
inactive as an EGF RTK inhibitor. 

D8 disclosed some pyrazolo[3,4-d]pyrimidine derivative which are excluded from 
the scope of claim 1 to 14 by means of the provisos. 

The compounds of D8 are disclosed as inhibitors of L1210 leukemia and human 
leukemic myeloblasts. 

Accordingly, the subject-matter of claims 1 to 16 is novel over D1 and D5-D8 
(Article 33(2) PCT. 

2). The technical problem underlying the application is the provision of compounds 
which selectively inhibit enzyme p56 ,ck tyrosine kinase (see present description on 
page 3, lines 4-11). 

Tyrosine kinase inhibitors have been disclosed in D5. However, these compounds 
are not selective inhibitors of p56 ,ck tyrosine kinase (see table 1 and 2 of D5). 
The closest prior art is therefore seen in D6 which discloses a selective p56 lck 
tyrosine kinase inhibitor (see compound 10). 

It was not obvious in the light of D6, also taken in combination with the teaching of 
D5, that the replacement of the NH, O or S link of the quinazoline derivatives by 
an urea or thiourea would result in a selective p56 ,ck tyrosine kinase inhibitority 
activity of the resulting compounds. 

An inventive step can therefore be acknowledged for those present compounds 
which effectively solve the above-mentioned technical problem, i.e for the present 
working examples 1-34 and the for the obvious equivalents thereof which can be 
represented by those of claims 6 to 12. The Applicant confirmed that about 250 
compounds disclosed in examples 1-34 of the application have been have found 
to possess (valuable) p56 lck tyrosine kinase inhibitority activity (IC 50 comprised 
within the range of 0.0001-5 |iM). However, the selectivity of this inhibitory activity 
has still not been confirmed. 
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It must furthermore be noted that the breadth of the claims should be such that it 
represents a reasonable generalisation over the examples provided, and such 
that substantially all compounds falling within their scope actually are solutions to 
the technical problem underlying the invention (Article 33(3) EPC). 

In this respect it must be noted that most of the compounds claimed in claims 1 to 
5 cannot be regarded as obvious modifications or equivalents of the examples 
which have been given in the description if the specificity of the technical problem 
underlying the application is taken into account. Examination of the examples 
indicates that there are no working examples with compounds of formula V, one 
working example for those of formula III (example 18). It is pointed out that all the 
quinazoline and quinoline derivatives derivative of the working example are 
substituted in positions 6 and/or 7 by an optionally substituted alkoxy group. This 
very few variations of the substituents R 1 cannot support the broad generalisation 
made in claims 1 to 5. 

Still with respect to the breath of the claims, it must be noted that expressions in 
the claims, such as "aryl", "heteroaryl", "heterocyclyc"..., are non-limitative in 
scope and therefore cannot be regarded as obvious modifications or equivalents 
of the examples which have been given in the description. Accordingly, the said 
expressions should be restricted in this respect to the particular meanings 
specified in the general part of description which can be regarded as obvious 
equivalents over the tested compounds. 

It must further be noticed that the inventive step has been acknowledged for a 
structural difference which must be regarded rather as minor, when the 
generalisation made by the Applicant in the claim is considered. 
The examiner is therefore not satisfied that substantially all the compounds of the 
formula (I) with the substituents as recited claims 1 to 5 are selective p56 lck 
tyrosine kinase inhibitors. 

Consequently, at the present stage of the examining procedure, for claims 1 to 5, 
the technical problem underlying the application must be reformulated into the 
provision of further organic compounds. 

As there is no technical prejudice for the preparation of the claimed compounds, 
no inventive step can be acknowledged for the whole subject-matter of claims 1 to 
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halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
5 di-[( 1 -6C)alkyl]amino, ( I -6C)alkoxycarbonyl, N-( 1 -6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-( 1 -6C)aIkyl-(2-6C)aIkanoylamino, N-( 1 -6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonyIamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
10 -X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 

i 

(l-6C)alkyl, and R 15 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy<l-6C)alkyl, 

cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino<l-6C)alkyl or 

di- [( 1 -6C)alkyl]amino-( 1 -6C)alkyl, 
1 5 and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 

oxo or thioxo substituents; 

or a pharmaceutically-acceptable salt thereof; 

provided that the compounds 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 
20 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-meth;oxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 

1 -[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3 -methoxyphenyl)urea. 

1 -phenyl-3 -(pyrazolo[3 ,4-<f|pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-c/]pyrimidin-4-yl)urea > 
25 l<3-chlorophenyl)-3-(pyrazolo[3,4-(^pyrimidin-4-yl)urea, 

l-(4-chlorophenyl)-3-(pyrazolo[3,4-<|pyrimidin-4-yl)urea, 

l-(2-fluorophenyl)-3-(pyrazolo[3,4-c/]pyrimidin-4-yl)urea, 

1 -benzyl-3-(pyrazolo[3 ,4-d]pyrimidin-4-yl)urea, 

1 -(3-phenylpropyl)-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea and 
30 l-{8-[3,4-dihydroxy-5(N-ethylcarbamoyl)tetrahydrofuran-2-yl]-7,^ 

3-(4-nitrophenyl)urea are excluded. 
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4. A pyrimidine derivative of the Formula IV 
■ R3 




IV 

( R 1 )m 

. wherein each of m, R l , Y 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1 ; 
5 or a pharmaceutically-acceptable salt thereof; 
provided that the compounds :- 
1 -phenyl-3 -(pyrazolo [3 ,4-d]pyrimidin-4-yl)urea, 
l-(2-chlorophenyl)-3-(pyrazolo[3,4-ti]pyrimidin-4-yl)urea, 
l-(3-chloro^henyl)-3-(pyrazolo[3,4-<i]pyrimidin-4--yl)iirea, 
1 0 1 -(4-chloropheny l)-3 -(pyrazolo[3 ,4-d]pyrimidin-4-yl)urea, 
1 -(2-fluorophenyl)-3-(pyrazolo[3 ,4-<flpyrimidin-4-yl)urea, 
1 -benzy 1-3 -(pyrazolo [3 ,4-<i]pyrimidin-4-yl)urea, 

1 -(3-phenylpropyl)-3-(pyrazolo[3,4-<i]pyrimidin-4-yl)urea and 

i 

1 - { 8-[3 ,4-dihydroxy-5(N-ethylcarbamoyl)tetrahy^ 
1 5 3 -(4-nitropheny l)urea are excluded. 

5. A quinazoline derivative of the Formula V 

R3 




(R 1 )m 



wherein each of m, R 1 , Y 2 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1 ; 
20 or a pharmaceutically-acceptable salt thereof. 
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1 .[5-(4-methoxyphenoxy)qmn^ 

l-phenyl-3-(pyrazoIo[3,4-^Py rimidin - 4 -yO urea > 
l<2-chlorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)iirea, 
5 l.(3-chlorophenyl)-3-(pyrazolo[3,4-ti]pyrimidin-4-yl)urea 5 
1 -(4-chloropheny l)-3-(pyrazolo[3 ,4-^pyrimidin-4-yl)urea, 
l.(2-fluorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
l-benzyl-3-(pyrazolo[3,4-^/)pyrimidin-4-yl)iirea, 
1 .(3-phenylpropyl)-3-(pyrazolo[3,4-(i]pyrimidin-4.yl)urea and 
10 1 - { 8- [3 ,4-dihydroxy-5 (N-ethy icarbamoy l)tetrahydrofiiran-2-yl] -7,8 -dihydropteridin-4-y 1 } - 
5 3-(4-nitrophenyl)urea, 
in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 

» 

diseases or medical conditions in a warm-blooded animal such as man. 



15 16. A method for the prevention or treatment of T cell mediated diseases or medical 

conditions in a warm-blooded animal in need of such treatment which comprises 

administering to said animal an effective amount of a quinazoline derivative of the Formula I, 

or a pharmaceutically-acceptable salt thereof, according to claim 1 but without the proviso 

that the group of formula Ic so formed is not a purine ring and including the compounds :- 
20 1 -(6 J-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

1 -phenyl-3-(pyrazolo[3 > 4-d]pyrimidin-4-yl)urea, 
2 5 1 -(2-chloropheny l)-3 -(pyrazolo [3 ,4-(i]pyrimidin-4-y l)urea, 

l-(3-chlorophenyl)-3-(pyrazolo[3,4-c/lpyrimidin-4-yl)urea, 

l-(4-chlorophenyl)-3-(pyrazolo[3,4-£/]pyrimidin-4-yl)urea, 

1 -(2-fluorophenyl)-3 -(pyrazolo [3 ,4-d]pyrimidin-4-y l)urea 5 

l-benzyl-3-(pyrazolo[3,4-fiT|pyrimidin-4-yl)urea, 
30 1 -(3-phenylpropyl)-3-(pyrazolo[3,4-^f]pyrimidin-4-yl)urea and 

1 - { 8-[3 ,4-dihydroxy-5(N-ethylcarbamoyl)tetrahydrofiiran-2-yl]-7,8-dihydropteridin-4-yl}- 

3 -(4-nitrophenyl)urea. 



AMENDED SHEET 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 



j 




(43) International Publication Date 
3 January 2002 (03.01 .2002) 



PCT 



llllDIIIDIIIIDIlilllllllll 

(10) International Publication Number 

WO 02/00644 Al 



(51) International Patent Classification 7 : C07D 401/12, 

239/94, 401/14, 405/14, 403/12, 405/12, 409/12, 409/14, 
413/12, A61K 31/505, A61P 37/02 



(21) 
(22) 
(25) 
(26) 



(30) 



(71) 



(71) 



(72) 
(75) 



International Application Number: PCT/GB01/02698 
International Filing Date: 19 June 2001 (19.06.2001) 
Filing Language: English 
Publication Language: English 
Priority Data: 

0015376.7 24 June 2000 (24.06.2000) GB 

0030989.8 19 December 2000 (19.12.2000) GB 

Applicant (for all designated States except MG, US): AS- 
TRAZENECA AB [SE/SE]; S-151 85 SSdertalje (SE). 

Applicant (for MG only): ASTRAZENECA UK LIM- 
ITED [GB/GB]; 15 Stanhope Gate, London W1Y 6LN 

(GB). 

Inventor; and 

Inventor/Applicant (for US only): POYSER, Jeffrey, 
Philip [GB/GB]; Alderiey Park, Macclesfield, Cheshire 
SK10 4TG (GB). 



(74) Agent: TAIT, Brian; AstraZeneca, Global Intellectual 
Property, P.O. Box 272, Mereside, Alderiey Park, Mac- 
clesfield, Cheshire SK10 4GR (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 
ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: GUANIDINE DERIVATIVES OF QUINAZOLINE AND QUINOLINE FOR USE IN THE TREATMENT OF AU- 
TOIMMUNE DISEASES 



O 

O 



Q 1 



R3 



Q 2 



N 
I 

R2 



\ 



(I) 



(57) Abstract: The invention concerns quinazoline and 
quinoline derivatives of Formula (I) wherein Q 1 includes 
a quinazoline or quinoline ring optionally substituted 
with a group such as halogeno, trifluoromethyl 
and cyano, or a group of the formula: Q 3 - X 1 - 
wherein X 1 includes a direct bond and O and Q 3 
includes aryl, aryl-(l -6C)alkyl, heterocyclyl and 
hcterocyclyHl-6C)alkyl; each of R 2 , R 3 and R 5 is 
hydrogen or (l-6C)alkyl, provides that one of the pairs of 
groups R 2 and R 4 together, R 3 and R 4 together and R 5 and 
R 4 together forms a bond; R 6 is an optionally substituted 
group selected from (2-6C) alkenyl, (2-6C) alkynyl, 
(3-7C)cycloalkyl and (3-7C) cycloalkenyl, or R 6 is a 
substituted (1-6C) alkyl group; and Q 2 includes aryl and 
aryl-(l-3C)alkyl or a pharmaceutical ly-acceptable salt 
thereof; processes for their preparation, pharmaceutical 
compositions containing them and their use in the manufacture of a medicament for use in the prevention or treatment of T cell 
mediated diseases or medical conditions in a warm-blooded animal. 
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GUANIDINE DERIVATIVES OF QUINAZOLINE AND QUINOLINE FOR USE IN THE TREATMENT OF 
AUTOIMMUNE DISEASES 

This invention concerns certain novel quinazoline derivatives which possess 
pharmacological properties of use in the treatment of autoimmune diseases or medical 
5 conditions, for example T cell mediated disease such as transplant rejection or Aeumatoid 
arthritis. The invention also concerns processes for the manufacture of the quinazoline 
derivatives of the invention, pharmaceutical compositions containing them and their use in 
therapeutic methods, for example by virtue of inhibition of T cell mediated disease. 

A critical requirement of the immune system is the ability to differentiate between 

10 "self' and "non-self* (le. foreign) antigens. This discrimination is required to enable the 
immune system to mount a response to foreign proteins such as those on the surface of 
pathogens whilst maintaining tolerance to endogenous proteins and thereby preventing 
damage to normal tissues. An autoimmune disease results when self-tolerance breaks down 
and the immune system reacts against tissues such as the joints in rheumatoid arthritis or 

15 nerve fibres in multiple sclerosis. Stimulation of the human immune response is dependent on 
the recognition of protein antigens by T cells. However T cells do not become activated by 
and respond to antigen alone but are only triggered into action when the antigen is complexed 
with major histocompatibility complex (MHC) molecules on the surface of an antigen- 
presenting cell such as a B cell, macrophage or dendritic cell. Thus T cell activation requires 

20 the docking into the T cell receptor of the peptide/MHC complex expressed on an antigen- 
presenting cell. This interaction, which confers the antigen specificity to the T cell response, 
is essential for full activation of T lymphocytes. Subsequent to this docking, some of the 
earliest signal transduction events leading to full T cell activation are mediated through the 
action of multiple tyrosine-specific protein kinases (RHsietaL, J. Biol. Cherau 1989, 264, 

25 10836) including p56** and ZAP-70. The tyrosine kinase p56^ is a lymphocyte specific 
member of the src family of non-receptor protein tyrosine kinases (J. D. Marth et ah, 
Cell, 1985, 43, 393). The enzyme is associated with the inner surface of the plasma 
membrane where it binds to the T cell receptor associated glycoproteins CD4 (in helper 
T cells) and CD8 (in cytotoxic or killer T cells) (C. E. Rudd et aL Proc. Natl. Acad. Sci. USA. 

30 1988, 85, 5190 and M. A. Campbell et aL EMBOJ, 1990, 9, 2125). 

It is believed that P56** tyrosine kinase plays an essential role in T cell activation as, 
for example, the loss of p56 fc * expression in a human Jurkat T cell line prevents the normal 
T cell response to stimulation of the T cell receptor (D. B. Straus et aL, Cell, 1992, 70, 585) 
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and a deficiency in p56 expression causes severe immune deficiency in humans 
(F. D. Goldman et aL, J. Clin. Invest, 1998, 102, 421). 

Certain autoimmune conditions or diseases such as inflammatory diseases (for 
example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
5 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes are believed to be associated with 
inappropriate T cell activation (see, for example, J. H. Hanke et al.. Inflamm. Res.. 1995, 44, 
357). In addition the acute rejection of transplanted organs can also be interpreted as a 
consequence of inappropriate T cell activation. Therefore, compounds which modulate T cell 

10 activation by way of inhibition of one or more of the multiple tyrosine-specific protein kinases 
which are involved in the early signal transduction steps which lead to full T cell activation, 
for example by way of inhibition of p56 te * tyrosine kinase, are expected to provide therapeutic 
agents for such pathological conditions. 

Without wishing to imply that the compounds disclosed in the present invention 

15 possess pharmacological activity only by virtue of an effect on a single biological process, it is 
believed that the compounds modulate T cell activation by way of inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of 
p56k* tyrosine kinase. 

20 In particular, the quinazoline derivatives of the invention are expected to be useful as 

immunoregulation or immunosuppressive agents for the prevention or treatment of organ 
rejection following transplant surgery. 

Agents of this kind would offer therapy for transplant rejection and autoimmune 
diseases whilst avoiding toxicities associated with the commonly used, less selective 

25 immunosuppressants. The leading agent for the prevention or treatment of transplant re 
is cyclosporin A which, although effective, is often associated with side-effects such as renal 
damage and hypertension which results in kidney failure in a substantial number of patients. 
It is contemporary practice to treat rheumatoid arthritis initially with symptom relief agents 
such as NSAIDs, which do not have any beneficial effect on disease progression and are often 

30 associated with unwanted side-effects. A rationally based, disease modifying agent, without 
such deleterious side-effects, would therefore offer significant benefits in the prevention or 
treatment of transplant rejection or autoimmune conditions such as rheumatoid arthritis. 
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As stated above, the present invention is based, in particular, on the discovery that the 
quinazoline derivatives of the invention modulate T cell activation by way of inhibition of one 
or more of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation. Accordingly compounds of the present 
5 invention possess higher inhibitory potency against particular non-receptor tyrosine kinases 
such as p56 /c * tyrosine kinase than against other non-receptor tyrosine kinases or against , 
receptor tyrosine kinases (RTKs) such as epidermal growth factor (EGF) RTK. In general, the 
quinazoline derivatives of the invention possess sufficient potency in inhibiting non-receptor 
tyrosine kinases such as p56 fc * tyrosine kinase that they may be used in an amount sufficient to • 

10 inhibit, for example, p56 kk tyrosine kinase whilst demonstrating reduced potency, preferably | 
whilst demonstrating no significant activity, against RTKs such as EGF RTK. Thus the 
quinazoline derivatives of the invention can be used in the clinical management of those 
particular diseases which are sensitive to inhibition of such non-receptor tyrosine kinases, for 
example autoimmune diseases or medical conditions, for example T cell mediated disease 

15 such as transplant rejection or rheumatoid arthritis. 

It is disclosed by K. H. Gibson et al, Bioorganic & Medicinal Chemistry Letters, 
1997, 7, 2723-2728 that certain 4-anilinoquinazoline derivatives possess useful EGF RTK 
inhibitory properties. It is also disclosed that l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea 
is inactive as an EGF RTK inhibitor. 

20 It is disclosed in International Patent Application WO 98/50370 that certain 

5-substituted quinazoline derivatives may be useful as inhibitors of serine/threonine protein 
kinases. Whilst most of the examples are 4-amino-5-phenoxyquinazolines, there is the 
disclosure of three 4-ureido-5-phenoxyquinazolines, namely of :- 
l-[5-(4-inethoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

25 l-[5-(4-methoxypherioxy)quinazolin-4-yl]-3-(3-bromophenyl)urea and 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

It is disclosed by C. I. Hong et al 9 J. Med Chem.. 1976, 19, 555-558 that certain 
4-aminopyrazolo[3,4-flpyrimidine derivatives possess growth inhibitory activity against 
cultured L1210 leukaemia cells. The disclosed compounds include: - 

30 l-phenyl-3-(pyrazolo[3,4-d]pyri^ 

l-(2-cUorophenyl)-3-(pyrazolo[3,4-d]pyiimi 

l-(3-cMorophenyl)-3-(pyrazolo[3,4^ 

l-(4-cMorophenyl)-3-(pyraz^ 

I 
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H2-fluorophenyl)-3-(pyi^olo[3,4-flpy^^ 

1 -benzyl-3 -(pyrazolo [3 ,4-d]pyrimidin-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyrazolo[3,4-^ 

It is disclosed in International Patent Application WO 97/03069 that certain quinoline 
5 and quinazoline derivatives may be useful as protein tyrosine kinase inhibitors. All of the 
disclosed examples are 4-heteroarylaminoquinazoline derivatives and none of them are 
l-heteroaryl-3-(quinazolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 98/43960 that certain 
3-cyanoquinoline derivatives may be useful as protein tyrosine kinase inhibitors. Almost all 
10 of the 398 disclosed examples were 3-cyano-4-anilinoquinoline or 

3-cyano^benzylaminoquinoline derivatives. There is no disclosure of any 
(3-cyanoqumolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 99/09024 that certain 
l-phenyl-3-(quinolin-4-yl)urea derivatives may be useful as antagonists of the human 
15 HFGAN72 receptor, a G-protein coupled neuropeptide receptor, and hence may be of 

potential use in the treatment of obesity. There is no disclosure as examples of any 1-phenyl- 
3-(quinazolin-4-yl)urea or l-phenyl-3-(3-cyanoquinolin-4-yl)urea compounds. 

According to one aspect of the invention there is provided a quinazoline derivative of 
the Formula I 




wherein Q is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 




la 



lb 
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wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
5 S; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

mis 0,1, 2, 3 or 4; 

10 each R 1 group, which may be the same or different, is selected from halogeno, 

trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, fonnyl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)aUeylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

15 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6Qalkanoyloxy, (2-6C)alkanoylamino, 
N-(l^C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6Qalkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l^C)alkyl-(3-6Qalkynoylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l^C)alkyl-(l-6C)alkanesiilphonylamino, or from a group of the formula : 

20 Q^X 1 - 

wherein X 1 is a direct bond or is selected from O, S, SO, S0 2 , N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, S02N(R 7 ), N(R 7 )S0 2 , OC(R\ SC(R 7 ) 2 and N(R 7 )C(R 7 )2, wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyHl-6C)alkyl, heteroaryl, heteroaryl- 

25 (l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R l ) m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, S0 2 , 
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N(R 8 ), CO, CH(OR 8 ), CON(R 8 ), N(R 8 )CO, SO2NCR 8 ), N(R 8 )S0 2 , CH=CH and C=C wherein 
R 8 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
5 (l-6C)alkoxycaibonyl, N-(l-6C)alkylcarbamoyl, EN-di-[(l-6C)alkyl]carbamoyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 
from a group of the formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is selected from CO and N(R 9 )CO, wherein R 9 is hydrogen or 
10 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CBfeor CH 3 group within a R 1 substituent optionally bears on each 
said CH2 or CH 3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
15 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l^C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, liN-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l^C)alkanesdphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a 
20 group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, S0 2 , N(R 10 ), CO, CH(OR 10 ), 
CON(R 10 ), N(R 10 )CO, SOjNCR 10 ), N(R ,0 )SO 2 , C(R 10 ) 2 O, C(R 10 ) 2 S and N(R 10 )C(R 10 )2, 
wherein R 10 is hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, 

25 (3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, 
heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

30 (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l^Qalkylsmphinyl, (l-6Qalkylsulphonyl, (l^Qalkylamino, 
<fi-[(l-6X^alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6Qalkylcarbamoyl, 
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N,N-di- [( 1 -6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l^C)alkylK2^C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N^N-di-tfl-dQalkyllsulphamoyl, (l^C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
5 -X^R 11 
wherein X 4 is a direct bond or is selected from O and N(R 12 ), wherein R 12 is hydrogen or 
(l-6C)alkyl, andR n is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl] amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-(l--6C)alkyl, (l^C)alkoxycarbonylamino-(l-6C)alkyl, 
10 carbamoyl~(l-6C)alkyl, N-(l-6C)alkylcarbamoyl-(l-6C)alkyl or 

^N-(h-[(l-6C)alkyl]carbamoyHl-6C)alkyl, or from a group of the formula : 

"X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)a!kyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryKl^Qalkyl, heterocyclyl 
15 or heterocyclyl-(l~6C)alkyl, and any Q 6 group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
20 together form a CH 2 , (CH2>2 or (CH2)3 group, 

R 5 is hydrogen or (l-6C)alkyl, or R 5 and R 6 together with the N atom to which they are 
attached form a 4- to 7-membered heterocyclic ring optionally containing a further heteroatom 
selected from O, N and S, 

provided that one of the pairs of groups R 2 and R 4 together, R 3 and R 4 together and R 5 
25 and R 4 together forms a bond; 

Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaryl-(l-3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
30 heteroatom selected from nitrogen, oxygen and sulphur, and 

Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
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(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
5 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylainino, 
(3-6C)alkenoylamino, N-(l-6C)alkyH3-6C)alkenoylamino, (3-6C)alkynoylamino, 
N-(l^C)alkyl-(3-6C)alkyn^^ 

N^i-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

10 -X*-R 14 

wherein X 6 is a direct bond or is selected from O and N(R 15 ), wherein R 15 is hydrogen or 
(l-6C)alkyl, and R 14 is halogeno-(l-6C)alkyl, hydroxy~(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-£C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

15 -X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, S, SO, S0 2 , N(R 16 ), CO, CH(OR 16 ), 
CON(R 16 ), N(R 16 )CO, S02N(R 16 ), N(R 16 )S0 2 , C(R 16 ) 2 0, C(R 16 )2S and C(R 16 )2N(R 16 ), 
wherein each R 16 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 

20 substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, (2-6C)alkynyloxy, 

25 (l-6Qalkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
EN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 

30 (l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R 17 

wherein X 8 is a direct bond or is selected from O and N(R 18 ), wherein R 18 is hydrogen or 
(l-6C)alkyl, and R 17 is halqgeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l^C)alkoxy-Q-6C)alkyl, 
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cyano-(l-6Qalkyl, amhxo-(l-6C)a&yl y (l-6C)alkylamino-(l-6C)aIkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 
oxo or thioxo substituents; and 
5 R 6 is an optionally substituted group selected from (2-6C)alkenyl, (2-6C)alkynyl > 

(3-7C)cycloalkyl and (3-7C)cycloalkenyl, or R 6 is a substituted (l-6C)alkyl group, 

and wherein adjacent carbon atoms in any (2-6C)alkyIene chain within a R 6 group are 
optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R 19 ), CO, CH(OR 19 ), CON(R 19 ), N(R 19 )CO, SO^CR 19 ), N(R 19 )S0 2 , CH=CH and OC 
10 wherein R 19 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C~ group within a R 6 group optionally bears at the 
terminal CH.^= or HO position a substituent selected from halogeno, caiboxy, carbamoyl, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, IiN-di-[(l-6C)alkyl]carbamoyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di-[(l^C)alkyl]aminO"(l-6C)alkyl or 
15 from a group of the formula : 

Q^X 9 - 

wherein X 9 is a direct bond or is selected from CO and NQi^CO, wherein R 20 is hydrogen or 

(l-6C)alkyl, and Q 8 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 

or heterocyclyl-(l-6C)alkyl, 
20 and wherein any CH2 or CH3 group within a R 6 group optionally bears on each said 

CH2 or CH3 group one or more of the following substituents, provided that the R 6 group when 

it is (l-6C)alkyl must bear at least one such substituent, 

one or more halogeno substituents or a substituent selected from hydroxy, cyano, 

amidino, amino, carboxy, carbamoyl, (l~6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
25 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)aliyl]amino, 

(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^di-[(l-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, (2-6C)allcanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 

(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N^-di-[(l-^C)alkyl]sulphamoyl, 

(l-6C)alkanesulphonylarrrino, N-(l^C)^^ 
30 (l-6C)alkoxycarbonylamino, N-(l-6C)alkyl-(l-6C)alkoxycarbonylamino, 

N-[hydroxy-(2^C)alkyl]carbamoyl^^^ 

N-[amino-(2-6C)alkyl]carbamoyl,N-[(l^C)alkylamino-^ 
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N-{di-[(l-6C)alkyl]amino-(2-6C)alkyl}carbamoyl,l^^-[hydroxy 
N£-di-[(l-6C)alkoxy-(2-6C)aI^ 

N^-di-[(l^C)alkylamino-(2-6C)aIkyl]carbamoyl and N^-di-{di-[(l-6C)alkyl]ainino- 
(2-6C)alkyl}carbamoyl, 
5 or from a group of the formula: 

-X 10 -Q 9 

wherein X 10 is a direct bond or is selected from O, S, SO, S0 2 , N(R 21 ), CO, CH(OR 21 ), 
CON(R 21 ), N(R 21 )CO, S0 2 N(R 21 ), N(R 21 )S(h, C(R 21 hO, CQL^hS and N(R 2, )C(R 21 )2, 
wherein R 21 is hydrogen or (l-6C)alkyl, and Q 9 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, 

10 (3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloallrenyl-(l-6Qalkyl, 
heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any ary], heteroaryl or heterocyclyl group within a R 6 group, or any 
heterocyclic group formed when R 5 and R 6 together with the N atom to which they are 
attached form a ring, optionally bears 1, 2 or 3 substituents, which may be the same or 

15 different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alxyltbio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l^Qalkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N^J-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

20 N-(l-6C)alkyl-(2^C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

N,N-di-[(l-6C)allqrl]sulphamoyl, (l^C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l^Qalkanesulphonylamino, or from a group of the formula : 

_ X 11_ R 22 

wherein X 11 is a direct bond or is selected from O and NCR 23 ), wherein R 23 is hydrogen or 
25 (l-6C)alkyl, and R 22 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6Qalkanoylamino-(l-6C)alkyl, (l-6C)alkoxycaAonylainino-(l-6C)allsyl, 
carbamoyl-(l-6C)alkyl, N-(l-6C)alkylcarbamoyl-(l-6C)alkyl or 
IiN-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, or from a group of the formula : 
30 -X 12 -Q 10 

wherein X 12 is a direct bond or is selected from O and NCR 24 ), wherein R 24 is hydrogen or 
(l-6C)alkyl, and Q 10 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-Cl-6C)alkyl, heterocyclyl 
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(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6Qalkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
£LN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
NKl^C)alkyl-(2^C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
5 Nja-di-[(l-6C)alkyl]sulphamoyl, (l^C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

wherein X 4 is a direct bond or is selected from O and N(R 12 ), wherein R 12 is hydrogen or 
(l-6C)alkyl, and R 11 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
10 cyano~(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2^C)alkanoylamino-(l-6C)alkyl, (l^Qalkoxyca*onylamino--(l-6C)alkyl, 
carbamoyl-(l-6C)alkyl, N<l-6C)alkylcarbamoyHl-6C)alkyl or 
^N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyI, or from a group of the formula : 

-X 5 ~Q 6 

15 wherein X s is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, and any Q 6 group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
20 oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH 2 , (CH 2 )2 or (CH 2 )3 group, 

R 5 is hydrogen or (l-6C)alkyl, or R 5 and R 6 together with the N atom to which they are 
attached form a 4- to 7-membered heterocyclic ring optionally containing a further heteroatom 
25 selected from 0,N and S, 

provided that one of the pairs of groups R 2 and R 4 together, R 3 and R 4 together and R 5 
and R 4 together forms a bond; 

Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaryl-(l-3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
30 heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 
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Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6Qallcylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
5 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]caibamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 
(3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, 
NKl^C)alkyl-(3-6C)alkynoylamino, N-(l-6Qalkylsulphamoyl, 
10 £LN-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l^C)alkanesulphonylamino, or from a group of the formula : 

-x 6 -* 14 

wherein X 6 is a direct bond or is selected from O and N(R 15 ), wherein R 15 is hydrogen or 
(l-6C)alkyl, andR 14 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
15 cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l^C)alkylamino-(l-6C)alkyl or 
di-[(l^)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, S, SO, S0 2 , N(R 16 ), CO, CH(OR 16 ), 
CON(R 16 ), N(R 16 )CO, S0 2 N(R 16 ), N(R 16 )S0 2 , C(R}%0, CQL^S and C(R 16 )2N(R 16 ), 

20 wherein each R 16 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 
substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

25 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycaibonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

30 N-(l-6C)alkyl--(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

14N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R 17 
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wherein X is a direct bond or is selected from O and N(R ), wherein R is hydrogen or 
(l-6C)a!kyl, andR 17 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)a!kylamino-(l-6C)alkyl or 
di-[(l^C)aIkyl]aniino-(l-6C)alkyl, 
5 and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 

oxo or thioxo substituents; and 

R 6 is an optionally substituted group selected from (2-6C)alkenyl, (2-6C)alkynyl, 
(3-7C)cycloalkyl and (3-7C)cycloalkenyl, or R 6 is a substituted (l-6C)alkyl group, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 6 group are 
10 optionally separated by the insertion into the chain of a group selected from O, S, SO, S0 2 , 
N(R 19 ), CO, CH(OR 19 ), CON(R 19 ), N(R 19 )CO, SOzNCR 19 ), N(R 19 )S0 2 , CH=CH and C=C 
wherein R 19 is hydrogen or (l~6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 6 group optionally bears at the 
terminal CH^ or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
15 (l-6C)alkpxycarbonyl, N-(l-6C)alkylcaibamoyl, JtN-di-[(l-6C)alkyl]carbamoyl, 

amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 
from a group of the formula : 

Q 8 -X 9 - 

wherein X 9 is a direct bond or is selected from CO and NCR^CO, wherein R 20 is hydrogen or 
20 (l-6C)alkyl, and Q 8 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 6 group optionally bears on each said 
CH 2 or CH3 group one or more of the following substituents, provided that the R 6 group when 
it is (l-6C)alkyl must bear at least one such substituent, 
25 one or more halogeno substituents or a substituent selected from hydroxy, cyano, 

amidino, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)al]cyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, !J,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)allcyl- 
30 (2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, IiN-di-[(l-6C)alkyl]sulphamoyl, 
(l"6C)alkanesiilphonylamino,N-(l^C)alkyl-(l^C)alkanesulphonyl^^ 
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and wherein any heterocyclyl group within a R 6 group, or the heterocyclic group 
formed when R 5 and R 6 together with the N atom to which they are attached form a ring, 
optionally bears 1 or 2 oxo or thioxo substituents; 
or a tautomer thereof or a pharmaceutically-acceptable salt thereof. 
5 In this specification the generic term "alkyr includes both straight-chain and 

branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight-chain version only and references to individual branched-chain 
alkyl groups such as "isopropyl" are specific for the branched-chain version only. An 
analogous convention applies to other generic terms. 

10 It is to be understood that the compounds of Formula I defined above may exhibit the 

phenomenon of tautomerism. In particular, tautomerism may affect the guanidino group 
formed when one of the pairs of groups R 2 and R 4 together, R 3 and R 4 together and R 5 and R 4 
together forms a bond. For example, when each of R 2 and R 3 is hydrogen and R 5 and R 4 
together form a bond, the generic structure of Formula I becomes the first of the three 

15 structures shown below and tautomeric equilibium may give rise to the other two structures. 

HN HN =^ N 

Q W R6 "vV"' Q1 ^V R6 

H H H 

It is to be understood that the present invention includes in its definition any such tautomeric 
form, or a mixture thereof, which possesses the above-mentioned activity and is not to be 
limited merely to any one tautomeric form utilised within the formulae drawings or named in 
20 the Examples. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic form 
which possesses the above-mentioned activity. The synthesis of optically active forms may be 
25 carried out by standard techniques of organic chemistry well known in the art, for example by 
synthesis from optically active starting materials or by resolution of a racemic form. 
Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques referred to hereinafter. 
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It is to be understood that the hydrogen atom which is shown at the 2-position in each 
of the part structures of the formulae la, lb, Ic and Id indicates that that position remains 
unsubstituted by any R 1 group. 

Suitable values for the generic radicals referred to above include those set out below. 
5 A suitable value for any one of the *Q' groups (Q 2 to Q 10 ) when it is aryl or for the 

aiyl group within a 'Q* group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for a (3-7C)cycloalkyl group within Q 2 or for Q 3 , Q 5 , Q 9 or R 6 when it 
is (3-7C)cycloalkyl is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl or bicyclo[2.2.1]heptyl and a suitable value for Q 3 , Q 5 , Q 9 or R 6 when it is 
10 (3-7C)cycloalkenyl is, for example, cyclobutenyl, cyclopentenyl, cyclohexenyl or 
cycloheptenyl. 

A suitable value for Q 2 when it is a 5- or 6-membered monocyclic or a 9- or 
10-membered bicyclic heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally 
containing a further heteroatom selected from nitrogen, oxygen and sulphur is, for example, 

15 pyrrolyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, indolyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably isoxazolyl, 
1,2,3-triazolyl, pyridyl, benzothiazolyl, quinolyl or quinazolinyl. 

20 A suitable value for any one of the *Q' groups, Q 3 to Q 10 ,when it is heteroaryl or for 

the heteroaryl group within a 'Q' group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 

25 tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably 
thienyl, 1,2,3-triazolyl, pyridyl, quinolyl, quinazolinyl or quinoxalinyl. 

A suitable value for any one of the 'Q' groups, Q 3 to Q 10 , when it is heterocyclyl or for 

30 the heterocyclyl group within a *Q' group is, for example, a non-aromatic saturated or 
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, 1,4-dioxanyl, morpholinyl, 
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tetrahydro-l,4-tWazinyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, 
piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or 
tetrahydropyrimidinyl, or a benzo derivative thereof such as 2,3-dihydrobenzofuranyl, 
2,3-dihydrobenzothienyl, indolinyl, chromanyl, 1,4-benzodioxanyl and 
5 1,2,3,4-tetrahydroquinolinyl. Preferably any one of the *Q' groups, Q 3 to Q 10 , when it is 
heterocyclyl or for the heterocyclyl group within a C Q' group is, for example, pyrrolidin-l-yl, 
pyrrolidin-2-yl, l,4-dioxan-2-yl,morpholino, l,l^oxotetrahydro^H-l,4-thiazin-4-yl, 
piperidino, piperidin-3-yl, piperidin-4-yl, homopiperidin-l-yl, piperazin-l-yl or 
homopiperazin-l-yl. A suitable value for such a group which bears 1 or 2 oxo or thioxo 
10 substituents is, for example, 2-oxopyrrolidinyl, 2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 
2-thioxoimidazolidinyl, 2-oxopiperidinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 
2,6-dioxopiperidinyl. 

A suitable value for the heterocyclyl ring formed when R 5 and R 6 together with the N 
atom to which they are attached form a 4- to 7-membered heterocyclic ring optionally 

15 containing a further heteroatom selected from O, N and S is, for example, pyrrolin-l-yl, 
pyrrolidin-l-yl, morpholino, tetrahydro-4H-l,4-thiazin-4-yl, 1 , 1 -dioxotetrahydro- 
4H- 1 ,4~thiazin-4-yl, piperidino, homopiperidin-l-yl, piperazin-l-yl or homopiperazin-l-yl. 

A suitable value for a *Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 
heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyL The invention comprises 

20 corresponding suitable values for *Q' groups when, for example, rather than a 
heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloalkyl-(l-6G)alkyl, 
(3-7C)cycloalkenyl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present. 

When, as defined hereinbefore^ 1 together with the carbon atoms to which it is 
attached forms a 5- or 6-membered aromatic or partially unsaturated ring comprising 1 to 3 

25 heteroatoms selected from O, N and S, ring Y 1 is suitably unsaturated or partially unsaturated 
wherein a -CHjr group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y 1 rings include 
thiendiyl, furandiyl, imidazolediyl, pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, 
isothiazolediyl, 1,2,3-oxadiazolediyl, l,2,3-triazolediyl,pyridinediyl, pyrimidinediyl, 

30 pyrazinediyl, pyridazinediyl and 1,3,4-triazinediyl. Examples of suitable bicyclic rings of 
formula Ic formed by the fusion of ring Y 1 to the adjacent pyrimidine ring include 
furopyrimidinyl, tWenopyrimidinyl, purinyl, pyrrolopyrimidinyl, pyrrohnopyrimidinyl, 
oxopyrrolinopyrimidinyl, oxazolopyrimidinyl, oxazolinopyrimidinyl, 
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oxooxazolinopyrimidinyl, isoxazolopyrimidinyl, tWazolopyrimidinyl, thiazolinopyrimidinyl, 
oxothiazolinopyrimidinyl, isotMazolopyrimidinyl, oxoimidazohnopyrimidinyl, 
pyrazolopyrimidinyl, pyrazohnopyrimidinyl, oxopyrazolinopyrimidinyl, pyridopyrimidinyl, 
pyrimidopyrimidinyl and pteridinyl. Preferably the bicyclic ring of formula Ic is 
5 furo[3,2-4pyrimidinyl, fiux>[2,3-d]pyrimidinyl, thieno[3,2-flpyrimidinyl, 
tMeno[2,3^pyrimidinyl, purinyl, pyixolo[3,2^pyrimidinyl, pynx)lo[2,3-flpyrimidinyl, 
oxazolo[5,4-flpyrimidinyl, oxazolo[4,5-d]pyrimidinyl, thiazolo[5,4-<%yriirridinyl, 
tWazolo[4,5-flpyrimidinyl, pyrido[23^pyrimidinyl, pyrido[3,4-flpyrimidinyl, 
pyrido[4,3-d]pyrimidinyl, pyrido[3,2-^pyriinidinyl, pyrijoaido[4,5^pyrimidinyl, 

10 pyrimido[5,6-d]pyrimidinyl or pteridinyl. More specifically the bicyclic ring of formula Ic is 
6-oxopyrrolino[23-4pynmidin-4-yl, e^xopyn^linop^^pyrimidin^yl, 
2-oxooxazolino[5,4-^pyrimidin--7-yl, 2^xotMazolino[5,4-^pyrimidin-7-yl, 
2-oxooxazolino[4,5-flpyrimidin-7-yl, 2^xothiazoUno[4,5^pyrimidin--7-yl, 
2K)xoimidazohno[4,5^pyrimidin-7-yl, 3^xopyrazolino[3,4-^pyrimidin-4-yl or 

15 3-oxopyrazolino[43^pynmidin-7-yL Further preferred bicyclic rings of formula Ic include 
thieno[3,2^pyrimidinyl, thieno[2,3-flpyrimidinyl, thiazolo[5,4-<flpyrimidinyl, 6-purinyl, 
pyrido[2,3-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl, pyrido[4,3-^pyrimidinyl, 
pyrido[3,2-flpyrimidinyl and pteridinyl, more specifically thieno[3,2-^pyrimidin-4-yl, 
thieno[2,3-^pyrimidin-4-yl, thiazolo[5,4-d]pyrimidin-7-yl, pyrido[2,3-flpyrimidin-4-yl, 

20 pyricto[3,4-^pyrimidin-4-yl, pyrido[4,3-^pyrirmdin-4-yl, pyrido[3,2-d]pyrimidin-4-yl and 
pteridin-4-yL 

When, as defined hereinbefore, Y 2 together with the carbon atoms to which it is 
attached forms a 5- or 6-membered aromatic or partially unsaturated ring comprising 1 to 3 
heteroatoms selected from O, N and S, ring Y 2 is suitably unsaturated or partially unsaturated 

25 wherein a -CH 2 - group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y 2 rings include 
thiendiyl, furandiyl, imidazolediyl, pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, 
isothiazolediyl, 1,2,3-oxadiazolediyl, l,2,3-triazolediyl,pyridinediyl, pyrimidinediyl, 
pyrazinediyl, pyridazinediyl and 1,3,4-triazinediyl. Examples of suitable tricyclic rings of 

30 formula Id formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 

imidazoquinazolinyl, oxazoloquinazolinyl, thiazoloquinazolinyl, [l,2,3]triazoloquinazolinyl, 
pyrazoloquinazolinyl, pyrroloquinazohnyl, oxoimidazolinoquinazolinyl, 
oxooxazolinoquinazolinyl, oxothiazolinoquinazolinyl and oxopyrazolinoquinazolinyl. 
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Preferably the tricyclic ring of formula Id is 3H-imidazo[4,5-g]quinazolinyl, 
oxazolo[4,5-g]quinazolinyl, thiazolo[4,5-g]quinazolinyl, 
3H-[l,2,3]triazolo[4,5-g]quinazolinyl, lH-pyrazoloP^lquinazolinyl, 
6H-pyrrolo[2,3-g]quinazolinyl, 2-oxo-l,2^ydro-3H-iiiudazo[4,5-g]quinazolinyU 
5 2-oxo-l,2-4ihydbx)oxazolo[4,5-g]quinazolinyl, 2K>xo-l,2niihydiotMazolo[4,5^]quiiiazolinyl, 
3-oxo-23-dihydn)-lH-pyrazolo[3,4-g]quinazolinyl, pyrido[2,3-g]quinazolinyl, 
pyrirnidino[4,5-g]cinnolinyl, pyrinridino[4,5-g]quinazolinyl, pyraino[2,3-g]quinazolinyl, 

7- oxo-6 J-dihydtopyrido[23-g]quinazolinyl, pyrazino[2,3-g]quinazolinyI and 
8K)xo-8,9-dihydiX)pyrazino[23-g]quinazolinyl. More specifically the tricyclic ring of 

10 formula Id is 3H4midazo[4,5-g]quinazolin-8-yl, oxazolo[4,5-g]quinazolin-8-yl, 
thiazolo[4,5-g]quinazolin-8-yl, 3H-[l,2,3]triazolo[4,5-g]quinazolin-8-yl, 
lH-pyrazolo [3 ,4~g]quinazolin-8-yl, 6H-pyrrolo[2,3-g]quinazolin-4-yl, 2-oxo- 
1 ,2-dihydro-3H-imidazo[4,5-g]quinazolin-8-yl, 2^xo-l > 2HHhydrooxazolot4,5-g]quinazolin- 

8- yl, 2<>xcHl,2-dihydrotMazolo[4,5-g]quinazolin-8-yl, 3-oxo-2,3-dihydro- 
15 lH-pyrazolo[3,4-g]quinazolin-8-yl, pyrido[2,3-g]quinazolin-4-yl, 

pyrimidino[4,5-g]cinnolin-9-yl, pyrirrddino[4,5-g]quinazolin-4-yl, 

pyrazino[2,3-g]quinazolin-4-yl, 7<>xo^J-dihydropyrido[2,3-g]quinazolin-4-yl, 

pyrazino[2,3-g]quinazolin-4-yl or 8-oxo-8,9-dihydropyrazino[23-g]quinazolin-4-yl. Further 

preferred tricyclic rings of formula Id include 3-methyl-3H-imidazo[4,5-g]quinazolin-8-yl, 
20 3-methyl-3H-[l,2,3]triazolo[4,5-g]quinazolin-8-yl, 3-methyl-2-oxo-l,2-dihydro- 

3H-imidazo[4,5-g]quinazolin-8-yl, pyrazino[2,3-g]quinazolin-4-yl and 9-methyl-8-oxo- 

8,9-^ydropyrazino[2,3-g]quinazolin-4-yl. 

Suitable values for any of the 'R' groups (R 1 to R 24 ), or for various groups within an 

R 1 substituent, or within a substituent on R 6 or Q 2 include:- 
25 forhalogeno fluoro, chloro, bromo and iodo; 

for (l-6C)alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl; 

for (2-8C)alkenyl: vinyl, allyl and but-2-enyl; 

for (2-8C)alkynyl: ethynyl, 2-propynyl and but-2-ynyl; 

for (l-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

30 for (2~6C)alkenyloxy: vinyloxy and allyloxy; 

for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy; 

for (l-6C)allcylthio: methylthio, ethylthio and propylthio; 

for (l-6C)alkylsulphinyl: methylsulphinyl and ethylsulphinyl; 
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for (l-6C)a!kylsiilphonyl: methylsulphonyl and ethylsulphonyl; 

for (l-6C)aIkylamino: methylamino, ethylamino, propylamino, 

isopropylamino and butylanrino; 
for di-[(l-6C)alkyl]amino: dimethylamino, diethylamino, N-ethyl- 

5 N-methylamino and diisopropylamino; 

for (l-6C)alkoxycaibonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 

and tert-butoxycarbonyl; 
for N-(l-6C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and 

N-propylcarbamoyl; 
10 forN^-di-[(l-6C)alkyl]carbamoyl: N^~dimethylcarbamoyl, N-ethyl- 

N-methylcarbamoyl and N,N-diethylcarbamoyl; 
for (2-6C)alkanoyl: acetyl and propionyl; 

for (2-6C)alkanoyloxy: acetoxy and propionyloxy; 

for (2~6C)alkanoylamino: acetamido and propionamido; 

15 for N-<l-6C)alkyH2-6C)alkanoylaniino: N-methylacetamido and N-methylpropionamido; 
for N-(l-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl; 

for N^-di-[(l-6C)alkyl]sulphamoyl: N^-dimethylsulphamoyl; 

for (l-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino; 
for N-(l^C)alkyl-(l^C)alkanesulphonylamino: N-methylmethanesulphonylamino and 
20 N-methylethanesulphonylamino; 

for (3-6C)alkenoylamino: acrylamido, methacrylamido and crotonamido; 

for N~(l-6C)alkyH3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido; 
for (3-6C)alkynoylamino: propiolamido; 
for N-(l-6C)alkyH3^C)all<ynoylamino: N-methylpropiolamido; 
25 for (l-6C)alkoxycarbonylamino: methoxycarbonylamino, ethoxycarbonylamino and 

tert-butoxycaibonylamino: 
for N-(l-6C)alkyl-(l-6C)alkoxycaibonylamino: N-methylmethoxycarbonylamino, 

N-methylethoxycaibonylamino and N-methyl- 

tert-butoxvcaibonvlamino: 
30 forN-[hydroxy-(2-6C)alkyl]carbanioyl: N-(2-hydroxyethyl)carbamoyl and 

N-(3-hydroxypropyl)carbamoyl; 
for N-[(l-6C)alkoxy-(2-6C)alkyl]carbamoyl: N-(2-methoxyethyl)carbamoyl and 

N-(3-methoxypropyl)carbamoyl; 
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for N-[amino-(2-6C)alkyl]carbamoyl: N-(2-aminoethyl)carbamoyl and 

N-(3-aminopropyl)carbamoyl; 
for N-[(l^C)alkylamino-(2-6C)alkyl]caibamoyl: N-(2-methylaminoethyl)carbamoyl and 

N-(3-methylaminopropyl)carbamoyl; 
5 for N-{di4(l-6C)alkyl]amino-(2-6C)alkyl}caibamoyl: 

N-(2-<iimethylaiiiinoethyl)carbamoyl and 

N-(3-dimethyIaminopropyl)carbamoyl; 
for N^-di-[hydroxy-(2-6C)alkyl]carbamoyl: N ) N-di-(2-hydroxyethyl)carbamoyl and 

r^-di-(3-hydroxypropyl)carbamoyl; 
10 for l^-di-[(l-6C)alkoxy-<2-6C)alkyl]caibamoyl: N > N-di-(2-methoxyethyl)carbamoyl and 

N^^-(3-methoxypropyl)carbamoyl; 
for N^^-[amino-(2-6C)alkyl]carbamoyl: N^^(2-aminoethyl)cajrbamoyl and 

N^-di-(3-aininopropyl)carbamoyl; 
for ^-di-[(l^C)alkylaminoK2^C)alkyl]carbamoyl: 
15 ^N-di"(2-methylaminoethyl)carbamoyl and 

N,N^-(3-methylaminopropyl)carbamoyl ; 

for ^^-{di-[(l^C)alkyU 

N^-di-(2^iLmethylaminc^thyl)carbainoyl and 
N^^-(3-dimethylanainopropyl)carbamoyl; 
20 for amino-(l-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and 

3-aminopropyl; 

for (l-6C)alkylamino-(l-6C)alkyl: methylaminomethyl, ethylaminomethyl, 

1- methylaminoethyl, 2-methylaminoethyl, 

2- ethylaminoethyl and 3-methylaminopropyl; 
25 for di-[(l-6C)alkyl]amino-(l-6C)alkyl: dimethylaininomethyl, diethylaminomethyl, 

1- dimethylaminoethyl, 2-dimethylaminoethyl and 

3- dimethylaminopropyl; 

for halogeno-(l-6C)alkyl: chloromethyl, 2-chloroethyl, 1-chloroethyl and 

3-chloropropyl; 

30 for hydroxy-(l-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 

3-hydroxypropyl; 

for (l-6C)alkoxy-(l-6C)alkyl: methoxymethyl, ethoxymethyl, 1-methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 
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3-methoxypropyl; 

for cyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 

3-cyanopropyl; 

for (2-6C)alkanoylamino-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 
5 2-acetamidoethyl; 
for (l-6C)alkoxycaAonylamino-(l-6C)alkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
t^-butoxycarbonylaminomethyl and 
2-methoxycarbonylaminoethyl; 
10 for carbamoyl-(l-6C)alkyl: carbamoylmethyl and 2-carbamoylethyl; 

for N-(l^C)alkylcarbainoyl-(l-6C)alkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl and 
2-(N-methylcarbamoyl)ethyl; 
for N^-di-[(l^C)aIkyl]carbamoyl-(l-6C)alkyl: ^N-dimethylcarbamoylmethyl, 
15 N-ethyl-N-methylcarbamoylmethyl, 

N^-diethylcarbamoylmethyl and 
2-(N^-dimethylcarbamoyl)ethyl. 
A suitable value for (R^m or for a substituent on Q 2 when it is (l-3C)alkylenedioxy is, 
for example, methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent 
20 ring positions. 

When, as defined hereinbefore, an R 1 group forms a group of the formula Q 3 -X*- and, 
for example, X 1 is a OC(R 7 )2 linking group, it is the carbon atom, not the oxygen atom, of the 
OC(R 7 ) 2 linking group which is attached to the quinazoline-like ring such as the ring of 
formula la and the oxygen atom is attached to the Q 3 group. Similarly, when, for example a 
25 CH 3 group within a R 1 substituent bears a group of the formula -X 3 -Q 5 and, for example, X 3 is 
a C(R 10 )2O linking group, it is the carbon atom, not the oxygen atom, of the C(R 10 ) 2 O linking 
group which is attached to the CH 3 group and the oxygen atom is linked to the Q 5 group. A 
similar convention applies to the attachment of the groups of the formulae Q 4 -X 2 -, -X 7 -Q 7 and 
-X 10 -Q 9 . 

30 As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 

R 1 substituent or a R 6 group may be optionally separated by the insertion into the chain of a 
group such as O, CON(R 5 ) or feC. For example, insertion of a C^C group into the ethylene 
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and 3-ethoxypiopoxy, di-[(l-6C)alkyl]amino-(2-6C)aIkyl groups such as 
2-dimethylaminoethyl and 3-dimethylaminopropyl, (l-6C)alkylsulphonyl-substituted 
(l-6C)alkyl groups such as 2-methylsulphonylethyl, (l-6C)alkylsulphonyL-substituted 
(l-6C)alkoxy groups such as 2-methylsulphonylethoxy, hydroxy-substituted (3-7C)cycloalkyl 

5 groups such as 4-hydroxycyclohexyl and heterocyclyl-substituted (l-6C)alkylamino- 
(l-6C)alkyl groups such as 2-morpholinoethylaminomethyl, 
2-piperazin-l-ylethylaminomethyl and 3-morpholinopropylaminomethyL 

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 

10 salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 

trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 

15 tris-(2~hydroxyethyl)amine. 

Particular novel compounds of the invention include, for example, 
(i) quinazoline derivatives of the Formula II 





n 



wherein each of m, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and Q 2 has any of the meanings defined 
20 hereinbefore; 

(ii) quinoline derivatives of the Formula HI 
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(R 1 ), 




N H 



m 



wherein each of m, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and Q 2 has any of the meanings defined 
hereinbefore; 

(iii) pyrimidine derivatives of the Formula IV 

R3 



N 



R4 



(R 1 )n 




IV 



5 /m 

>1 xrl t>2 r>3 r»4 r*5 r>6 j /-v2 



wherein each of m, R\ Y , R , R*, R , R , R° and Q has any of the meanings defined 
hereinbefore; and 

(iv) quinazoline derivatives of the Formula V 

N 



R4 



(Ri) 




m 
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wherein each of m, R 1 , Y 2 , R 2 , R 3 , R 4 , R 5 , R 6 and Q 2 has any of the meanings defined 
hereinbefore. 

Subject to the provisos described hereinbefore, further particular novel compounds of 
the invention include, for example, quinazoline derivatives of the Formula n, or 
5 pharmaceutically-acceptable salts thereof, wherein, unless otherwise stated, each of m, R 1 , R 2 , 
R 3 ,R 4 ,R 5 ,R 6 andQ 2 has any of the meanings defined hereinbefore or in paragraphs (a) to (j) 
hereinafter :- 

(a) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 

10 (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

N~(l-6C)alkylcarbamoyl, N^N-di>-[(l>6C)alkyl]carbamoyl, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N^l-6C)alkyl-(3-6C)alkynoylamino, 
or from a group of the formula : 

15 Q 3 -X u 

wherein X 1 is a direct bond or is selected from O, N(R 7 ), CON(R 7 ), N(R 7 )CO and OC(R 7 ) 2 
wherein R 7 is hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, cycloalkyl- 
(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

20 are optionally separated by the insertion into the chain of a group selected from O, N(R 8 ), 
CON(R 8 ), N(R 8 )CO, CH=CH and feC wherein R 8 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HO= position a substituent selected from carbamoyl, 
N-(l-^C)alkylcarbamoyl, I;LN-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)aIkyl, 

25 (l"6C)alkylamino-(l-6C)alkyl and di-[(l^C)alkyl]amino-(l-6C)alkyl or from a group of the 
formula : 

Q 4 -X 2 ~ 

wherein X 2 is a direct bond or is CO or NCR^CO, wherein R 9 is hydrogen or (l-6C)alkyl, and 
Q 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6Qalkyl, 
30 and wherein any CH 2 or CH3 group within a R 1 substituent optionally bears on each 

said CH 2 or CH 3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 



WO 02/00644 



-29- 



PCT/GB01/02698 



(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, or from a group of the 
formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, N(R 10 ), CON(R 10 ), N(R 10 )CO and 
5 C(R 10 )2O, wherein R 10 is hydrogen or (l-6C)a!kyl, and Q 5 is heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
10 N-(l-6C)alkylcarbamoyl, N^[-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 

(l-6C)alkylamino-(l-6C)alkyl, di4(l^C)alkyl]amino-(l-6C)alkyl, (2-6C)alkanoylamino- 
(l-6C)a!kyl and (l^C)alkoxycaitonylamino-{l-6C)alkyI, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

15 (b) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino, dipropylamino, N-methylcarbamoyl, N^-dimethylcarbamoyl, acetamido, 
propionamido, acrylamido and propiolamido, or from a group of the formula : 

20 Q 3 -X J - 

wherein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, cyclopropylmethyl, thienyl, 1-imidazolyl, 1,2,3-triazolyl, pyridyl, 

2- imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 
pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, 

25 l,l^oxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 
homopiperidin-l-yl, piperazin-l-yl, homopiperazin-l-yl, 2-pyrrolidin-l-ylethyl, 

3- pyrrolidin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrohdin-2-ylpropyl, 

2- morpholinoethyl, 3-morpholinopropyl, 2-(l,l^oxotetrahydro^H4,^^ 

3- (l,l^oxoteti^ydro^H-l,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 
30 piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C=C, 

and wherein any CH2=CH- or HC=C- group within a R 1 substituent optionally bears at 
5 the terminal CH^= or HO position a substituent selected from carbamoyl, 
N-methylcaibamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N^-dimethylcarbamoyl, 
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl, 
2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminomethyl, 
2-dimetihylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of 
10 the formula : 

Q 4 -X 2 ~ 

wherein X 2 is a direct bond or is CO, NHCO or N(Me)CO and Q 4 is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
15 piperidin-4-yl, piperazin-l-yl, pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 

3- pyrrolidin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, pyrrolidin-2-ylmethyl, 2-pyrrohdin-2-ylethyl, 

3- pyrrohdin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 

4- morpholinobutyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 
4-piperidinobutyI, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 

20 2-piperidin-4-ylethyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 
4-piperazin- 1-ylbutyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, or from a group of the formula : 

25 -X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 5 is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidine 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

30 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 

3- ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 
l-ylpropyl; 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoiomethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, 
aminomethyl, methylaminomethyl, dimethylaminomethyl, acetamidomethyl, 
5 methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl and 
tot-butoxycaibonylaminomethyl, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(c) m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
10 6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, dimethylamino, diethylamino, 
acetamido, propionamido, benzyloxy, cyclopropylmethoxy, 2-imidazol-l-ylethoxy, 
3-imidazol- 1 -ylpropoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 3<l,2,3-triazol-l-yl)propoxy, 
pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 
15 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpn>poxy, 3-pyrid-4~ylpropoxy, 
pyirolidin-l-yl, morpholino, piperidino, piperazin-l-yl, 2-pyrroIidin-l-ylethoxy, 
3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l,l^oxotetrahydro^H-l,4-thiazin-4-yl)ethoxy, 
20 3<l,lKUoxotetrahydro^H-l,4-thiazin^yl)propoxy, 2-piperidinoethoxy, 

3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 
2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 

2- homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperazin-l-ylpropoxy, 2-homopiperazin-l-ylethoxy, 3-homopiperazin-l-ylpropoxy, 
25 2-pyrrolidin-l-ylethylamino, 3-pyrrolidin-l--ylpropylamino, pyirohdin-3-ylamino, 

pyrrolidin-2-ylmethylamino, 2~pynoUdin~2-ylethylamino, 3-pyrrolidin-2~ylpropylamino, 

2-morpholinoethylamino, 3-moipholinopropylamino, 2-(l,l-dioxotetrahydro- 

4H- 1 ,4-thiazin-4-yl)ethylamino, 3-( 1 , 1 -dioxotetrahydn>4H- 1 ,4-thiazin-4-yl)propylamino, 

2- piperidinoethylamino, 3-piperidinopropylamino, piperidin-3-ylamino, 

30 piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino, 

piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino, 2-homopiperidin-l-ylethylamino, 

3- homopiperidin-l-ylpropylamino, 2-piperazin-l-ylethylamino, 3-piperazin-l-ylpropylamino, 
2-homopiperazin-l-ylethylamino or 3-homopiperazin-l-ylpropylamino, 
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and C=C, 

and when R 1 is a vinyl or ethynyl group, the R 1 substituent optionally bears at the 
5 terminal CH2= or HC= position a substituent selected from 
N-(2-dimethylammoethyl)carba 

methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyI, 4-methyIaminobutyl, 
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and 
4-dimethylaminobutyl, or from a group of the formula : 
10 Q 4 -X 2 ~ 

wherein X 2 is a direct bond or is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 
2-imidazolylethyl, 3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, 
pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin- 1 -ylpropyl, 4-pyrrolidin-l-ylbutyl, 
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrxolidin-2-ylpropyl, morpholinomethyl, 
15 2-morpholinoethyl, 3-morpholinopropyl, 4-morphohnobutyl, piperidinomethyl, 
2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl, 
2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, piperazin-l-ylmethyl, 
2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 4-piperazin-l-ylbutyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
20 said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R 1 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, aminomethyl, 
25 acetamidomethvl and tert-butoxvcarbonylaminomethyl T 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(d) each of R 2 , R 3 and R 5 is hydrogen or methyl except that one of the pairs of groups R 2 
and R 4 together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 
30 (e) each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 
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(f) each of R 2 and R 3 is hydrogen and R 5 and R 6 together with the N atom to which they 
are attached form a 4- to 7-membered heterocyclic ring optionally containing a further 
heteroatom selected from O, N and S, provided that one of the pairs of groups R 2 and R 4 
together and R 3 and R 4 together forms a bond; 
5 (g) Q 2 is phenyl, benzyl, a-methylbenzyl, phenethyl, naphthyl, l-(l-naphthyl)ethyl or 
2-phenylcyclopropyl which is optionally substituted with 1, 2 or 3 substituents, which may be 
the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, fiN-di-[(l-6C)alkyl]carbamoyl, 
10 (2-6C)alkanoylamino, or from a group of the formula : 

-X^R 14 

wherein X 6 is a direct bond or is selected from O and N(R 15 ), wherein R 15 is hydrogen or 
(l-6C)alkyl, and R 14 is hydioxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl or di-Kl-eQalky^amino-Cl-eQallcyl, or from a group of the 
15 formula: 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, N(R 16 ), CO, CON(R 16 ), N(R 16 )CO and 
C(R 16 ) 2 0, wherein each R 16 is hydrogen or (l-6C)alkyl, and Q 7 is phenyl, benzyl, heteroaryl 
or heteroaryl-(l-6C)alkyl, 
20 and wherein any phenyl or heteroaryl group within a substituent on Q 2 optionally bears 

1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy; 

(h) Q 2 is phenyl, benzyl, a-methylbenzyl or phenethyl which is optionally substituted with 
1, 2 or 3 substituents, which may be the same or different, selected from fluoro, chloro, 
25 bromo, trifluoromethyl, cyano, nitro, hydroxy, methyl, ethyl, propyl, tert-butyl. vinyl, ethynyl 
and methoxy, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O and CO, and Q 7 is phenyl, benzyl, pyridyl or 
pyridylmethyl, and wherein any phenyl or pyridyl group within a substituent on Q 2 optionally 
30 bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl and methoxy; 
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(i) Q 2 is phenyl, benzyl or phenethyl which is substituted with 1, 2 or 3 substituents, 
which may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, nitro, hydroxy, methyl, ethyl, propyl, tot-butyl, vinyl, ethynyl and methoxy provided 
that at least one substituent is located at an ortho position (for example the 2-position on a 
5 phenyl group); 

(j) Q 2 is phenyl, benzyl or phenethyl which is substituted with 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, cyano, 
nitro, hydroxy, methyl, ethyl, propyl, tot-butyl, vinyl, ethynyl and methoxy provided that two 
substituents are located at ortho positions (for example the 2- and 6-positions on a phenyl 
10 group); 

(k) R 6 is an optionally substituted group selected from (2-6C)alkenyl, (2-6C)alkynyl, 
(3-7C)cycloalkyl and (3-7C)cycloallcenyl, or R 6 is a substituted (l-6C)alkyl group, 

and wherein adjacent carbon atoms in any (2-6Qalkylene chain within a R 6 group are 
optionally separated by the insertion into the chain of a group selected from O, N(R 19 ), 

15 CON(R 19 ), N(R 19 )CO, CH=CH and C=C wherein R 19 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within a R 6 group optionally bears at the 
terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
N<l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or from a group of the 

20 formula : 

Q'-X 9 - 

wherein X 9 is a direct bond or is CO or NCR^CO, wherein R 20 is hydrogen or (l-6C)alkyl, 

and Q 8 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 6 group optionally bears on each said 
25 CH 2 or CH 3 group one or more of the following substituents, provided that the R 6 group when 

it is (l-6C)alkyl must bear at least one such substituent, 

one or more halogeno substituents or a substituent selected from hydroxy, cyano, 

amidino, amino, carboxy, (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 

(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
30 (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, (l-6C)alkanesulphonylamino, 

N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, (l-6C)alkoxycarbonylamino and N-(l-6C)alkyl- 

(l-6C)alkoxycarbonylamino, or from a group of the formula : 
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-X 10 -Q 9 

wherein X 10 is a direct bond or is selected from O, N(R 21 ), CON(R 21 ), N(R 21 )CO and 
C(R 21 ) 2 0, wherein R 21 is hydrogen or (l-6C)alkyl, and Q 9 is phenyl, phenyl-(l-6C)alkyl, 
(3-7C)cycloalkyl, (3-7C)cycloalkyl-(l^C)alkyI, heteroaryl, heteroaryl-(l-6C)alkyl, 
5 heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a R 6 group optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
N-(l-6C)alkylcart>amoyl, liN-di-[(l-6C)alkyl]cart)amoyl, amino-(l-6C)aDcyl, 
10 (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, (2-6C)alkanoylamino- 
(l-6C)alkyl and (l-6C)alkoxycarbonylatnino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a R 6 group optionally bears 1 or 2 oxo 
substituents; 

0) R 6 is an optionally substituted group selected from allyl, 2-propynyl, cyclopropyl, 
15 cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, or R 6 is a substituted methyl, ethyl, 
propyl or butyl group, 

and wherein adjacent carbon atoms in any (2~6C)alkylene chain within a R 6 group are 
optionally separated by the insertion into the chain of a group selected from O, NH, CONH, 
NHCO, CH=CH and C=C, 
20 and wherein any CH2=CH~ or HOC- group within a R 6 group optionally bears at the 

terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N^-dimethylcarbamoyl, 
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl, 
2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminomethyl, 
25 2-dimethylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of 
the formula : 

Q 8 -X 9 ~ 

wherein X 9 is a direct bond or is CO, NHCO or N(Me)CO and Q 8 is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
30 piperidin-4-yl, piperazin-l-yl, pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 

3- pyrrohdin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 
3-pyrrolidin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 
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4-morpholinobutyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyI, 
4-piperidinobutyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 

2- piperidin-4-ylethyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 
4-piperazin- 1-ylbutyl, 

5 and wherein any CEfe or CH 3 group within a R 6 group optionally bears on each said 

CH2 or CH 3 group one or more of the following substituents, provided that the R 6 group when 
it is a methyl, ethyl, propyl or butyl group must bear at least one such substituent, 

one or more substituents selected from fluoro, chloro and bromo or a substituent 
selected from hydroxy, cyano, amidino, amino, carboxy, methoxy, ethoxy, methylthio, 
10 methylsulphinyl, methylsulphonyl, methylamino, dimethylamino, methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, tert-butoxvcarbonvl acetainido, propionamido, 
N-methylacetamido, N-methylpropionamido, methoxycarbonylamino, ethoxycarbonylamino 
and tert-butoxycarbonylamino, or from a group of the formula : 

-X 10 -Q 9 

15 wherein X 10 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 9 is 
phenyl, benzyl, phenethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 
imidazolyl, imidazolylmethyl, 1,2,3-triazolyl, 1,2,3-triazolylmethyl, pyridyl, pyridylmethyl, 
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, pyrrolidin-l-yl, pynolidin-2-yl, l,4-dioxan-2-yl, 

20 morpholino, piperidino, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 

3- pyrrolidin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 
2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 
piperidin-3-ylmethyl, 2-piperidin~3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 
2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, 

25 and wherein any aryl, heteroaryl or heterocyclyl group within a R 6 group optionally 

bears 1, 2 or 3 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, aminomethyl, 
methylaminomethyl, dimethylaminomethyl, acetamidomethyl, methoxycarbonylaminomethyl, 
ethoxycarbonylaminomethyl and tert-butoxycarbonylaminomethvl. 

30 and wherein any heterocyclyl group within a R 6 group optionally bears 1 or 2 oxo 

substituents; and 
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(m) R is an optionally substituted group selected from allyl, 2-propynyl, cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl 
group, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 6 group are 
5 optionally separated by the insertion into the chain of a group selected from O, NH, CH=CH 
and C=C, 

and wherein any CH 2 or CH 3 group within a R 6 group optionally bears on each said 
CH2 or CH3 group one or more of the following substituents, provided that the R 6 group when 
it is a methyl, ethyl, propyl or butyl group must bear at least one such substituent, 

10 one, two or three fluoro substituents or a substituent selected from hydroxy, cyano, 

amidino, amino, carboxy, methoxy, methylthio, methylsulphinyl, methylsulphonyl, 
methylamino, dimethylamino, methoxycatbonyl, ethoxycarbonyl, propoxycarbonyl, 
tert-butoxycarbonyl. acetamido, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, tetrahydrofuran-2-yl, 

15 pyrrolidin-l-yl, l,4-dioxan-2-yl, morpholino, piperidino, piperazin-l-yl, homopiperidin-l-yl 
and homopiperazin-l-yl, 

and wherein any phenyl, imidazolyl, pyridyl or heterocyclyl group within a R 6 group 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 

20 and wherein any heterocyclyl group within a R 6 group optionally bears 1 or 2 oxo 

substituents. 

Further particular novel compounds of the invention include, for example, quinoline 
derivatives of the Formula IE, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R\ R 2 , R 3 , R 4 , R 5 , R 6 and Q 2 has any of the meanings defined 

25 hereinbefore or in any of the paragraphs (a) to (m) immediately hereinbefore. 

Further particular novel compounds of the invention include, for example, pyrimidine 
derivatives of the Formula IV, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and Q 2 has any of the meanings defined 
hereinbefore or in any of the paragraphs (a) to (m) immediately hereinbefore and Y 1 has any 

30 of the meanings defined hereinbefore or in paragraphs (a) to (c) hereinafter :- 

(a) bicyclic rings formed by the fusion of ring Y 1 to the adjacent pyrimidine ring include 
thieno[3,2-4pyrimidin-4-yl, tMeno[2,3-^pyrimidin-4-yl, tWazolo[5,4-tqpyrimidin-7-yl, 
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pyrido[2,3^pyrimidin-4-yl, pyrido[3,4-^pyrimidin-4-yl, pyrido[43-d]pyrimidin-4-yl and 
pyrido[3,2-d]pyrimidin-4-yl; 

(b) tricyclic rings formed by the fusion of ring Y 1 to the adjacent pyrimidine ring include 
thieno[3,2^pyrimidin-4-yl, pyrido[3,4-d]pyrimidin-4-yl, pyrido[4,3-d]pyrimidin-4-yl and 

5 pyrido[3,2^pyrimidin-4-yl; and 

(c) the bicyclic ring formed by the fusion of ring Y 1 to the adjacent pyrimidine ring is 
thieno[3,2^pyrinudin-4-yl. 

Further particular novel compounds of the invention include, for example, quinazoline 
derivatives of the Formula V, or pharmaceutically-acceptable salts thereof, wherein, unless 
10 otherwise stated, each of m, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and Q 2 has any of the meanings defined 
hereinbefore or in any of the paragraphs (a) to (m) immediately hereinbefore and Y 2 has any 
of the meanings defined hereinbefore or in paragraphs (a) and (b) hereinafter :- 

(a) tricyclic rings formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
3H-imidazo[4,5-g]quinazolin-8-yl and 2-oxo- 1 ^~dihydro-3H-imidazo [4,5-g]quinazolin-8-yl; 

15 and 

(b) tricyclic rings formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
3-methyl-3H-imidazo[4,5-g]quinazolin-8-yl and 3-methyl-2-oxo- 1 ,2-dihydro- 
3H-imidazo[4,5-g]quinazolin-8-yl. 

A preferred compound of the invention is a quinazoline derivative of the Formula II 
20 wherein : 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from methoxy, 
benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-(l,2,3-triazoM-yl)ethoxy, 
3-(l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 
25 2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3-pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrroUdin-l-ylpropoxy, pyrrolidin-3-yloxy, 
N-methylpyrrolidin-3-yloxy, pyrroUdin-2-ylmethoxy, N-methylpyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-methylpyrroUdin-2-yl)ethoxy, 3-pynolidin-2-ylpropoxy, 

3- (N-methylpyn:oUdin-2-yl)propoxy, 2-(2-oxoimidazohdin-l-yl)ethoxy, 2-morpholinoethoxy, 
30 3-morpholinopropoxy, 2^1,l-dioxotetrahydro^H-l,4-thiazin-4-yl)ethoxy, 

3-(l ,l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, 
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2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- piperidin-4-ylethoxy, 2-(N-methylpiperidin^yl)ethoxy, 3-(4-aminomethylpiperidin- 

1- yl)propoxy, 3"(4-tert-butoxycarbonylaiiiinopipeiidin-l-vl)ptopoxv, 

3- (4-carbamoylpiperidin-l-yl)propoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 
5 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

4- morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn-l-yloxy, 

2- (2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- IN-(2-methoxyethyl)-N-methylamino]ethoxy, 3-[N-(2-methoxyethyl)- 
N-methylamino]propoxy, 2-(2-methoxyethoxy)ethoxy, 3-methylamino- 1-propynyl, 

10 3-dimethylamino- 1-propynyl, 3-diethylamino-l-propynyl, 6-metfiylamino~ 1 -hexynyl , 
6-dimethylamino-l-hexynyl, 3-(pyirolidin- 1 -yl)- 1 -propynyl , 3-(piperidino)-l-propynyl, 

3- (morphoIino)-l-propynyl, 3-(4-methylpiperazin-l-yI)-l-propynyl, 
6-(pyrrolidin- 1 -yl)- 1 -hexynyl, 6-(piperidino)-l-hexynyl, 6-(morpholino)-l-hexynyl, 
6-(4-methylpiperazin-l-yI)-l-hexynyI, pipexazin-l-yl, 4-methylpiperazin-l-yl, 

15 3-imidazol-l-ylpropylamino, 3~pyrrolidin- 1 -ylpropylamino, 3-morphoUnopiopylamino, 

3~piperidinopropylamino and 3-piperazin-l-ylpropylamino, 

or m is 2 and the R 1 groups are located at the 6- and 7-positions, one R 1 group is 

located at the 6- or 7-position and is selected from the groups defined immediately 

hereinbefore and the other R 1 group is a methoxy group; 
20 each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 

together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 

may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, nitro, 

methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
25 position; and 

R 6 is an optionally substituted group selected from allyl, 2-propynyl, cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl 
group, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 6 group are 
30 optionally separated by the insertion into the chain of a group selected from O, NH, CH=CH 
andC^C, 
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and wherein any CH2 or CH 3 group within a R group optionally bears on each said 
CH 2 or CH3 group one or more of the following substituents, provided that the R group when 
it is a methyl, ethyl, propyl or butyl group must bear at least one such substituent, 

one, two or three fluoro substituents or a substituent selected from hydroxy, cyano, 
5 amidino, amino, carboxy, methoxy, methylthio, methylsulphinyl, methylsulphonyl, 
methylamino, dimethylamino, methoxycarbonyl, ethoxycarbonyl, propoxycaibonyl, 
tert-butoxycarbonyl, acetamido, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

1- imidazolyl, 2-imidazolyl, 4-imidazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, tetrahydrofuran-2-yl, 
pyrrolidin-l-yl, l,4-dioxan-2-yl, morpholino, piperidino, piperazin-l-yl, homopiperidin-l-yl 

10 and homopiperazin-l-yl, 

and wherein any phenyl, imidazolyl, pyridyl or heterocyclyl group within a R 6 group 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a R 6 group optionally bears 1 or 2 oxo 
15 substituents; 

or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula II wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 
20 2-pyiroHdin~l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 
3-morpholinopropoxy, 2-(l,l-dioxotetrahydrc>^H^ 
3-(l,l-dioxotetrahydro^H-l,4-thiazin-4~yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 
piperidm-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 2~(4-methylpiperazin-l-yl)ethoxy, 
25 3-(4-methylpiperazin-l-yl)propoxy, cyclopropylmethoxy, 3-methylsulphonylpropoxy and 

2- [N-(2-methoxyethyl)-N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
30 together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; and 
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R 6 is allyl, 2-propynyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or 
4-hydroxycyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl group, 

and wherein adjacent carbon atoms in any propyl or butyl group are optionally 
separated by the insertion into the chain of an O group, 
5 and wherein any CH2 or CH 3 group within a R 6 group when it is a methyl, ethyl, propyl 

or butyl group bears one, two or three fluoro substituents or a substituent selected from 
hydroxy, cyano, amidino, amino, carboxy, methoxy, methylthio, methylsulphinyl, 
methylsulphonyl, methylamino, dimethylamino, methoxycarbonyl, ethoxycaibonyl, 
propoxycarbonyl, tert-butoxvcarbonvh acetatnido, phenyl, cyclopropyl, 4-imidazolyl, 
10 2-pyridyl, tetrahydrofuran-2-yl, pyrrolidin-l-yl, 2-oxopyrrolidin- 1-yl, l,4-dioxan-2-yl, 
morpholino, piperidino and piperazin-l-yl, 

and wherein any phenyl, imidazolyl, pyridyl or heterocyclyl group within a R 6 group 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, methyl, ethyl and methoxy; 
15 or a phannaceuticaUy-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula II wherein : 

m is 2 and one R 1 group is a 6-methoxy group and the other R 1 group is located at the 
7-position and is selected from 2-pyrrohdin-l-ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 
20 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 
N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 

3- (4-methylpiperazin-l-yl)propoxy; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 
25 Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 

selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at an ortho position; and 

R 6 is allyl, 2-propynyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 

4- hydroxycyclohexyl, 2,2,2-trifluoroethyl, 2,3-dihydroxypropyl, 2-aminoethyl, 
30 3-aminopropyl, 2Ktimethylaminoethyl, 3-dimethylaminopropyl, 2-hydroxyethyl, 

3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-methylthioethyl, 3-methylthiopropyl, 
2-methylsulphonylethyl, 3-methylsulphonylpropyl, 2-(2-hydroxyethoxy)ethyl, 2-cyanoethyl, 
2-amidinoethyl, caiboxymethyl, 2-carboxyethyl, methoxycarbonylmethyl, 
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2-methoxycarbonyIethyl, tert-butoxycarbonylmethyL 2-(tert-butoxycarbonyl)ethyl, 
benzyl, 2,6-difluorobenzyl, phenethyl, 2-imidazol-4-ylethyl, 2-pyrid-2-ylethyl, 
tetrahydrofuran-2-ylmethyl, l,4-dioxan-2«ylmethyl, 2-pyirolidin-l-ylethyl, 
2-(2-oxopynolidin-l-yl)ethyl, 3-pyrrolidin-l-ylpropyl, 3-(2-oxopyrroUdin-l-yl)piopyl, 

5 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 
2-(4-methylpiperazin- l-yl)ethyl, 3-(4-methylpiperazin- l-yl)propyl, 
N-methylpiperidin-3-ylmethyl or N-methylpiperidin^ylmethyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A preferred compound of the invention is a quinazoline derivative of the Formula II 

10 wherein : 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from hydroxy, 
methoxy, benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3^1imethylaminopropoxy, 3-diethylaminopropoxy, 2-(2-methoxyethoxy)ethoxy, 
tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, tetrahydrofuran-2-ylmethoxy, 
15 tetrahydrofuran-3-ylmethoxy, tetrahydropyran-2-ylmethoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 
S^l^^-triazoH-ylJpropoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3- pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyirolidin-l-ylpropoxy, pyirolidin-3-yloxy, 
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, N-methylpyrrolidin-2-ylmethoxy, 

20 2-pyrrolidin-2-ylethoxy, 2-(N-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- ^J-methylpyrrolidin-2-yl)propoxy, 2-(2-oxoimidazolidin-l-yl)ethoxy, 
2-morpholinylmethoxy, 3-morpholinylmethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 
2-(l,l-dioxoteb^ydro^H-l,4-tMazin-4-yl)ethoxy, 3^1 J-dioxotetrahydro-4H--l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
25 N-methylpiperidin-4-yloxy, N-(2-methoxyethyl)piperidin-4-yloxy, piperidin-3-ylmethoxy, 

N-methylpiperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, 2-^[-methylpiperidin-3-yl)ethoxy, 
piperidin-4-ylmethoxy, N-methylpiperidin^ylmethoxy, 2-piperidin-4-ylethoxy, 

2- (N-methylpiperidin-4-yl)ethoxy, 3<4-aminomethylpipOTdin-l--yl)propoxy, 

3- (4-^-butoxycarbonylaminopiperidin-l-yl)propoxy, 3-(4-carbamoylpiperidin-l-yl)propoxy, 
30 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 

3-(4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn- 
1-yloxy, 2-(2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 
3-methylsulphonylpropoxy, 2-|N-(2-m^ 
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3-jJi<2-methoxyethyl)-N-methylainino]propoxy, 2-(2-methoxyethoxy)ethoxy, 
3-methylamino-l-propynyl, 3-dimethylamino-l-propynyl, 3-diethylamino-l-propynyl, 
6-methylamino- 1 -hexynyl, 6-dimethylamino-l-hexynyl, 3 -(pyirolidin- 1 -yl)- 1 -propynyl , 
3-(piperidino)-l-propynyl, 3-(morpholino)-l-propynyl, 3-(4-methylpiperazin-l-yl}- 
5 1-propynyl, 6-(pyrrolidin-l-yl)-l-hexynyl, 6-(piperidino)-l-hexynyl, 6-(morpholino>- 
1 -hexynyl, 6-(4-methylpipera2dn-l-yl)-l-hexynyl, piperazin-l-yl, 4-methylpiperazin-l-yl, 
3-imidazoM-ylpropylamino, 3-pyrrolidin-l-ylpropylainino, 3-morpholinopropylamino, 
3-piperidinopropylamino and 3-piperazin«l-yIpropylamino, 

or m is 2 and the R 1 groups are located at the 6- and 7-positions, one R 1 group is 
10 located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R 1 group is a methoxy group; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
15 may be the same or different, selected from fluoro, chloro, hromo, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
position; and 

R 6 is an optionally substituted group selected from allyl, 2-propynyl, cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl 
20 group, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 6 group are 
optionally separated by the insertion into the chain of a group selected from O, NH, CH=CH 
and OC, 

and wherein any CH 2 or CH3 group within a R 6 group optionally bears on each said 
25 CKfe or CH 3 group one or more of the following substituents, provided that the R 6 group when 
it is a methyl, ethyl, propyl or butyl group must bear at least one such substituent, 

one, two or three fluoro substituents or a substituent selected from hydroxy, cyano, 
amidino, amino, carboxy, methoxy, ethoxy, methylthio, methylsulphinyl, methylsulphonyl, 
methylamino, ethylamino, isopropylamino, dimethylamino, methoxycarbonyl, 
30 ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl, N-methylcarbamoyl, 

N-ethylcarbamoyl, N-isopropylcarbamoyl, N-tert-butylcarbamoyl, acetamido, phenyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 2-furyl, 2-thienyl, 
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1- imidazolyl, 2-imidazolyl, 4-imidazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, tetrahydrofuran-2-yl, 
pynolidin-l-yl, pynolidin-2-yl, l,4-dioxan-2~yl, morpholino, piperidino, piperidin-2-yl, 
piperazin-l-yl, homopiperidin-l-yl and homopiperazin-l-yl, 

and wherein any phenyl, heteroaryl or heterocyclyl group within a R 6 group optionally 
5 bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a R 6 group optionally bears 1 or 2 oxo 
substituents; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
10 A further preferred compound of the invention is a quinazoline derivative of the 

Formula H wherein : 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 

2- (2-methoxyethoxy)ethoxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 
tetrahydrofuran-2-ylmethoxy, tetrahydrofuran-3-ylmethoxy, tetrahydropyran-2-ylmethoxy, 

15 N-methylpyrroMdin-3-yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 

3- morpholinylmethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-(l,l-dioxotetrahydro- 
4H-l,4-thiazin-4-yl)ethoxy, 3~(l,l^oxotetxahydro^H-l,4-tWazin-4-yl)propoxy, 

2- piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

20 N-(2-methoxyethyl)piparidin-4-ylmethoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, benzyloxy, cyclopropylmethoxy, 
3~methylsulphonylpropoxy and 2-^^2-methoxyethyl)-N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
25 or m is 2 and one R 1 group is located at the 6-position and is selected from the groups 

defined immediately hereinbefore and the other R 1 group is a 7-methoxy group; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
30 selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; and 

R 6 is allyl, 2-propynyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or 

4- hydroxycyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl group, 
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and wherein adjacent carbon atoms in any propyl or butyl group are optionally 
separated by the insertion into the chain of an O group, 

and wherein any CH 2 or CH 3 group within a R 6 group when it is a methyl, ethyl, propyl 
or butyl group bears one, two or three fluoro substituents or a substituent selected from 
5 hydroxy, cyano, amidino, amino, carboxy, methoxy, ethoxy, methylthio, methylsulphinyl, 
methylsulphonyl, methylamino, ethylamino, isopropylamino, dimethylamino, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tat-butoxycarbonyl, 
N-methylcarbamoyl, N-ethylcarbamoyI, N-isopropylcaibamoyl, N-tert-butylcarbamoyl, 
acetamido, phenyl, cyclopropyl, 2-furyl, 2-thienyl, 4-imidazolyl, 2-pyridyl, 3-pyridyl, 
10 4-pyridyl, tetrahydrofuran-2-yl, pyrrolidin-l-yl, pyrrolidin-2-yl, 2-oxopyrrolidin-l-yl, 
l,4-dioxan-2-yl, morpholino, piperidino, piperidin-2-yl and piperazin-l-yl, 

and wherein any phenyl, heteroaryl or heterocyclyl group within a R 6 group optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, methyl, ethyl and methoxy; 
15 or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula II wherein : 

m is 2 and one R 1 group is a 6-methoxy groiip and the other R 1 group is located at the 
7-position and is selected from 2-(2-methoxyethoxy)ethoxy, 2-pyrrolidin-l-ylethoxy, 
20 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, N-methylpiperidin-4-ylmethoxy, N-(2-methoxyethyl)piperidin- 

4- ylmethoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3-(4-methylpiperazin-l-yl)propoxy; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 

together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 
25 Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 

selected from fluoro, chloro, bromo and methyl provided that at least one substituent is 

located at an ortho position; and 

R 6 is allyl, 2-propynyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 

4-hydroxycyclohexyl, 2,2,2-tiifluoroethyl, 2,3-dihydroxypropyl, 2-aminoethyl, 
30 3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 

3-dimethylaminopropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 

2-methylthioethyl, 3-methylthiopropyl, 2-methylsulphonylethyl, 3-methylsulphonylpropyl, 

2-<2-hydroxyethoxy)ethyl, 2-cyanoethyl, 5-cyanopentyl, 2-amidinoethyl, carboxymethyl, 
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2-carboxyethyl, methoxycarbonylmethyl, 2-methoxycarbonylethyl, tot-butoxycarbonylmethyl, 
2-(t^butoxycarbonyl)ethyl, N-methylcarbamoylmethyl, N-isopropylcarbamoylmethyl, 
N-tert-butylcarbamoylmethyl, benzyl, 2-fluorobenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl, 
phenethyl, 2-furylmethyl, 2-thienylmethyl, 2-imidazol-4-ylethyl, 2-pyridylmethyl, 
5 3-pyridylmethyl, 4-pyridylmethyl, 2-pyrid-2-ylethyl, tetrahydrofuran-2-ylmethyl, 
l,4-dioxan-2-ylmethyl, 2-pynx)lidin-l-ylethyl, 2-(2-oxopyrroHdin-l-yl)ethyl, 
2-^-methylpyirolidin-2-yl)ethyl, 3-pyrrolidin-l-ylpropyl, 3-(2-oxopyrroHdin-l-yl)propyl, 
2-moipholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 
2-(4-methylpiperazin*l-yl)ethyl, 3-(4-methylpiperazin--l-yl)propyl, 

10 N-methylpiperidin-3~ylmethyl orN-methylpiperidin-4-ylmethyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula H selected from > 
N-(2KMoro^-methylphenyl>N 

15 4-ylmethoxy)quinazolin^t-yl]guanidine, 
N-aUyl-N'-(2-cMo 

l-ylpropoxy)quinazolin-4-yl]guanidine, 

N-aUyl-N^2,6-dime%lpte 

4-ylmethoxy)quinazolin-4-yl]guanidine, and 
20 N-(2^Moro-6-methylphenyl>^ 

4-yl]-N"-(2-propynyl)guanidine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazoline derivative of the Formula I, or a pharmaceuticaUy-acceptable salt 

thereof, may be prepared by any process known to be applicable to the preparation of 
25 chemically-related compounds. Such processes, when used to prepare a quinazoline 

derivative of the Formula I are provided as a further feature of the invention and are illustrated 

by the following representative process variants in which, unless otherwise stated, Q 1 , R 2 , R 3 , 

4 5 6 2 

R , R , R and Q have any of the meanings defined hereinbefore. Necessary starting 
materials may be obtained by standard procedures of organic chemistry. The preparation of 
30 such starting materials is described in conjunction with the following representative process 
variants and within the accompanying Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those illustrated which are within the ordinary skill 
of an organic chemist. 
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A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 
thereof, may be prepared by :- 

(a) the reaction, conveniently in the presence of a suitable metallic salt catalyst, of a 
thiourea of the Formula VI 

R 3 



N 



Q1 \ 

N 



x. 



VI 

5 R2 
wherein Q 1 , R 2 , Q 2 and R 3 have any of the meanings defined hereinbefore except that any 

functional group is protected if necessary, with an amine of the Formula VII 

H 

wherein R 5 and R 6 have any of the meanings defined hereinbefore except that any functional 
10 group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable metallic salt catalyst is, for example, a mercuric salt such as mercuric(II) 
oxide and the reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 

15 tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, or a dipolar aprotic solvent such 
as acetonitrile, N^-dimethylfonnamide, N^N-dimethylacetamide, N-methylpyrrolidin-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, 
for example, 10 to 150°C, preferably at or near ambient temperature. 

As stated hereinbefore, the compounds of Formula I defined above may exhibit the 

20 phenomenon of tautomerism. In particular, tautomerism may affect the guanidino group 
formed when one of the pairs of groups R 2 and R 4 together, R 3 and R 4 together and R 5 and R 4 
together forms a bond. The generic structure of Formula I produced by process variant (a) 
may therefore give rise to the three structures. 
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R 2 R 5 R 2 R5 

Protecting groups may in general be chosen from any of the groups described in the 



literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
5 by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 

10 which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned are, of course, within the scope of the invention. 

15 A caiboxy protecting group may be the residue of an ester-forming aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tert-butyl); lower alkoxy- 
lower alkyl groups (for example methoxymethyl, ethoxymethyl and isobutoxymethyl); lower 

20 acyloxy-lower alkyl groups, (for example acetoxymethyl, propionyloxymethyl, 

butyryloxymethyl and pivaloyloxymethyl); lower alkoxycarbonyloxy-lower alkyl groups (for 
example 1-methoxycarbonyloxyethyl and 1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups 
(for example benzyl, 4-methoxybenzyl, 2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and 
phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and 

25 tert-butvldimethylsilyD: tri(lower alkyl)silyl-lower alkyl groups (for example 

trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods particularly 
appropriate for the removal of carboxyl protecting groups include for example acid-, base-, 
metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups 
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A thiourea of the Formula VI, wherein R 2 is hydrogen, may be prepared by the 
reaction, conveniently in the presence of a suitable base as defined hereinbefore, of an amine 
of the Formula XIV 

Rto-Q 2 XIV 
5 wherein Q 2 and R 3 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XV, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

Q 1 -N=C=S XV 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
10 protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isothiocyanate of the Formula XV 
is, for example, a compound of the Formula XVI 

Q^NH-CS-L XVI 
15 wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XVI 
reacts to form the desired isothiocyanate of the Formula XV. 

A suitable conventional chemical precursor of an isothiocyanate of the Formula XV is, 
20 for example, an acyl azide of the Formula XW 

Q X -CS-N 3 xvn 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
Formula XVII decomposes and rearranges to form the desired isothiocyanate of the 
25 Formula XV. 

When L is, for example, a chloro group, the compound of the Formula XVH may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of thiophosgene with an amine of the Formula XVHL 

q ! -nh 2 xvm 

30 The compound of the Formula XVH may be prepared by, for example, the reaction of 

a metal azide such as sodium azide with a compound of the Formula XK. 

Q^CS-L XIX 
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A compound of Formula I wherein R 6 or a substituent on Q l or Q 2 contains a carboxy 
group may conveniently be prepared by the cleavage of the corresponding ester such as a 
(l-12C)alkyl ester, for example by acid-, base- metal- or enzymatically-catalysed cleavage. 

(d) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
5 amino-(l-6C)alkyl group or R 6 is an amino-(l-6C)alkyl group, the cleavage of the 

corresponding compound of Formula I wherein a substituent on Q 1 or Q 2 is a protected 
amino-(l~6C)alkyl group or R 6 is a protected amino-(l-6C)alkyl group as appropriate. 

Suitable protecting groups for an amino-(l-6C)alkyl group are, for example, any of the 
protecting groups disclosed hereinbefore for an amino group. Suitable methods for the 
10 cleavage of such amino protecting groups are also disclosed hereinbefore. In particular, a 
suitable protecting group is a lower alkoxycarbonyl group such as a tert-butoxycarbonyl group 
which may be cleaved under conventional reaction conditions such as under acid-catalysed 
hydrolysis. 

(e) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
15 amino group, the reduction of a corresponding compound of Formula I wherein a substituent 

on Q 1 or Q 2 contains a nitro group. 

Typical reaction conditions include the use of ammonium formate or hydrogen gas in 
the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon. 
Alternatively a dissolving metal reduction may be carried out, for example using iron in the 
20 presence of an acid, for example an inorganic or organic acid such as hydrochloric, 

hydrobromic, sulphuric or acetic acid. The reaction is conveniently carried out in the presence 
of an organic solvent (preferably a polar protic solvent) and preferably with heating, for 
example to about 60°C. Any functional groups are protected and deprotected as necessary. 

(f) For the production of those compounds of the Formula I wherein Q ! contains a R 1 
25 group in a quinazoline-like ring of the formula la, lb, Ic or Id that is linked via an oxygen 

atom, the alkylation of the corresponding compound of Formula I wherein the R 1 group in Q 1 
is a hydroxy group. 

The alkylation reaction may, for example, comprise the coupling of a hydroxy- 
substituted quinazoline-like ring of the formula la, lb, Ic or Id with an alcohol. The reaction 
30 may conveniently be carried out in the presence of a suitable dehydrating agent 

A suitable dehydrating agent is, for example, a carbodiimide reagent such as 
dicyclohexylcarbodiimide or l-(3-dimethylaminopropyl)-3^thylcarbod^mide or a mixture of 
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an azo compound such as diethyl or di-tert-butyl azodicarboxylate or or 
l,r-(azodicartxmyl)dipiperidine and a phosphine such as triphenylphosphine or 
tributylphosphine. The reaction is conveniently carried out in the presence of a suitable inert 
solvent or diluent, for example tetrahydrofuran or a halogenated solvent such as methylene 

5 chloride, chloroform or carbon tetrachloride and at a temperature in the range, for example, 10 
to 150°C, preferably at or near ambient temperature. 

Alternatively, the alkylation reaction may comprise the reaction of a hydroxy- 
substituted quinazoline-like ring of the formula la, lb, Ic or Id with a suitable alkylating agent. 
The reaction may conveniently be carried out in the presence of a suitable base as defined 

10 hereinbefore. 

A suitable alkylating agent is, for example, a compound which contains a suitable 
displaceable group, for example, a halogeno, alkoxy, aryloxy or sulphonyloxy group, for 
example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. The reaction is conveniently carried out in the presence of a 

15 suitable inert solvent or diluent, for example an alcohol or ester such as methanol, ethanol, 
isopropanol or ethyl acetate, a halogenated solvent such as methylene chloride, chloroform or 
carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such 
as toluene, or a dipolar aprotic solvent such as N^f-dimethylformamide, 
N^-dimethylacetanaide, N-methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is 

20 conveniently carried out at a temperature in the range, for example, 10 to 250°C, preferably in 
the range 40 to 80°C. 

When a pharmaceutically-acceptable salt of a quinazoline derivative of the Formula I 
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoline derivative with a suitable acid using a conventional procedure. 
25 Biological Assays 

The foDowing assays can be used to measure the effects of the compounds of the 
present invention as p56 lck inhibitors, as inhibitors of T cell activation, as inhibitors of 
cytokine production in mice and as inhibitors of transplant rejection, 
(a) In vitro Enzyme Assay 
30 The ability of test compounds to inhibit phosphorylation by the enzyme p56 lck of a 

tyrosine-containing polypeptide substrate was assessed using a conventional Elisa assay. 

The following conventional procedure was used to obtain p56 lck enzyme. An 
EcoRl/Notl fragment containing the entire coding sequence of ^56^ was generated by the 
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technique of polymerase chain reaction (PCR) from Incyte clone No. 2829606. A 6-ESs tag 
was added to the sequence at the N-terminus during the PCR stage. Conventional sequence 
analysis identified a number of changes compared to the published sequence and these were 
found also to have been present in the original Incyte template. To achieve expression of the 
5 enzyme, the PCR fragment was inserted downstream of the polyhedrin promoter of 
pFASTBACl (life Technologies limited, Paisley, UK, Catalogue No. 10360-014). A 
recombinant Baculovirus was constructed using the Bac-to-Bac system (life Technologies 
Limited). High Five insect cells (Ihvitrogen B V, PO Box 2312, 9704 CH Groningen, The 
Netherlands, Catalogue No. B855-02) were infected with the recombinant Baculovirus at a 

10 multiplicity of infection of 1 and incubated for 48 hours. The cells were harvested. Groups of 
1.6 x 10 9 cells were lysed by incubation in 20 mM Hepes pH7.5 buffer containing 
10% glycerol, 1% Triton-X-100, magnesium chloride (L5mM), ethylene glycol 
bis(2-aminoethyl ether N^N\N^-tetraacetic acid) (EGTA, ImM), sodium vanadate (ImM), 
sodium fluoride (lOmM), imidazole (5mM), sodium chloride (150mM), 

15 phenylmethanesulphonyl fluoride (O.lmM), pepstatin (1 mg/ml) and leupeptin (1 mg/ml). A 
soluble fraction was obtained by centrifugation and 6-His-p56 lck was purified by column 
chromatography on a 1 ml Ni-NTA agarose column (Qiagen limited, Crawley, West Sussex, 
UK). The protein was eluted using the above-mentioned buffer except that imidazole 
(lOOmM) was also present. The ^56^ enzyme so obtained was stored at -80°C. 

20 Substrate solution [lOOjiJ of a 2^ig/ml solution of the polyamino acid 

Poly(Glu, Ala, Tyr) 6:3:1 (Sigma Catalogue No. P3899) in phosphate buffered saline (PBS)] 
was added to each well of a Nunc 96-well immunoplate (Catalogue No. 439454) and the plate 
was sealed and stored at 4°C for 16 hours. The excess of substrate solution was discarded, the 
substrate-coated wells were washed with Hepes pH7.4 buffer (50mM, 300jil) and blotted dry. 

25 Each test compound was dissolved in DMSO and diluted to give a series of dilutions (from 
lOOpM to O.OOlpM) of the compound in a 10:1 mixture of water and DMSO. Portions (25jj1) 
of each dilution of test compound were transferred to the 96-well assay plate. Aliquots (25(d) 
of a 10: 1 mixture of water and DMSO were added followed by aliquots (25jil) of a mixture of 
adenosine triphosphate (ATP; 24\d of a ImM aqueous solution) and manganese chloride (3ml 

30 of a 40mM aqueous solution). 

pStf* enzyme (0.3fil of a 0.5mg/ml stock solution) was diluted in a mixture of 
Hepes pH 7.4 buffer (200mM, 3ml), sodium orthovanadate (2mM, 0.6ml), 1% Triton X-100 
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(0.6ml), dithiothieitol (25mM, 48pl) and distilled water (1.8ml). Aliquots (50^1) of the 
resultant solution were transferred to each well in the assay plate and the plate was incubated 
at ambient temperature for 8 minutes. The wells were washed sequentially with two aliquots 
(300|il) of phosphate-buffered saline (PBS) containing 0.1% Tween 20 (hereinafter PBS/T). 
5 Aliquots (100|ol) were added to each well of a mixture of antiphosphotyrosine-4G10 

monoclonal IgG2bk antibody (UBI Catalogue No. 05-321; 30jxl of a 50fig/ml solution of the 
antibody in PBS/T), PBS/T (11ml) and bovine serum albumin (BSA; Sigma Catalogue No. 
A6793; 55mg) and the plate was incubated at ambient temperature for 1 hour. The wells were 
washed sequentially with two aliquots (300|il) of PBS/T and blotted dry. Aliquots (lOO^il) 

10 were added to each well of a mixture of sheep anti-mouse IgG-peroxidase antibody 

(Amersham Catalogue No. NXA931; 20fxl), PBS/T (11ml) and BSA (55mg) and the plate was 
incubated at ambient temperature for 1 hour. The wells were washed sequentially with two 
aliquots (300^1) of PBS/T and blotted dry. 

Aliquots (100}il) were added to each well of an ABTS solution [prepared by adding an 

15 2^'-azinobis(3-ethylbenzothiazolinesulphonic acid) (ABTS) tablet (50mg; Boehringer 
Catalogue No. 1204521) to a mixture (50mM) of phosphate-citrate pH5.0 buffer and 0.03% 
sodium perborate (obtained by adding a PCSB capsule (Sigma Catalogue No. P-4922) to 
distilled water (100ml))l. The plate was incubated at ambient temperature for 1.5 hours and 
the absorbance at 405nm was determined. 

20 The extent of inhibition of the phosphorylation reaction at a range of concentrations of 

each test compound was determined and an IC50 value was calculated, 
(b) In vitro T cell proliferation assays 

The ability of test compounds to inhibit T cell proliferation was assessed by using 
human peripheral blood mononuclear cells and stimulation of the T cells by way of the T cell 

25 receptor or other than by way of the T cell receptor. 

Peripheral blood mononuclear cells (PBMC) were isolated from heparinised 
(lOunits/ml heparin) human blood by density centrifugation (Lymphoprep™; Nycomed) 
spinning initially at 2000rpm at ambient temperature for 20 minutes. Cells at the interphase 
were transferred to clean tubes, diluted 1:1 with RPMI 1640 medium (Gibco) and spun at 

30 2000rpm at ambient temperature for 10 minutes. The cell pellet was resuspended in 
RPMI 1640 medium and spun at 1400rpm at ambient temperature for 10 minutes. The cell 
pellet was resuspended in RPMI 1640 medium and spun at 900rpm at ambient temperature for 
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when administered in Freunds incomplete adjuvant by (D. E. Trentham et al. J. Exp. Med. . 
1977, 146, 857). This is now known as collagen-induced arthritis (CIA) and similar 
conditions can be induced in mice and primates. CIA in DBA/1 mice as described by 
R.O. Williams et al., Proc Natl. Acad Sci.. 1992, 89, 9784 and Tmnrnnnlnpy 1995, 84, 433 is 
5 a tertiary model which can be used to demonstrate the anti-arthritic activity of a test 
compound. 

Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
including those compounds excluded by way of one of the provisos in the definition 
10 hereinbefore, may be demonstrated at the following concentrations or doses in one or more of 
the above tests (a), (b), (c) and (d):- 

Test (a):- IC 5 o in the range, for example, 0.0001 - 5 jiM; 

Test (b)(i):- IC 5 o in the range, for example, 0.001 - 10 /iM; 

Test (b)(ii):- IC 5 o in the range, for example, 0.5 - >30 /iM; 
15 Test (c):- activity in the range, for example, 0.1-100 mg/kg; 

Test (d):- activity in the range, for example, 1-100 mg/kg;. 

No physiologically-unacceptable toxicity was observed at the effective dose for 
compounds tested of the present invention. Accordingly no untoward toxicological effects are 
expected when a compound of Formula I, or a pharmaceutically-acceptable salt thereof, as 
20 defined hereinbefore is administered at the dosage ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 
25 The compositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
30 example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
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conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
5 produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
10 percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

15 In using a compound of the Formula I for therapeutic or prophylactic purposes it will 

generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses. In general lower doses 
will be administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will 

20 generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg 
to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is provided a quinazoline 

25 derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore for use in a method of treatment of the human or animal body by therapy. 

We have found that the compounds of the present invention are of use in the 
prevention or treatment of autoimmune diseases or medical conditions, for example T cell 
mediated disease such as transplant rejection, rheumatoid arthritis or multiple sclerosis. We 

30 have further found that these effects are believed to arise by virtue of inhibition of one or more 
of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of the 
enzyme p56 lc \ Accordingly the compounds of the present invention are expected to be useful 
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in the prevention or treatment of T cell mediated diseases or medical conditions. In particular 
the compounds of the present invention are expected to be useful in the prevention or 
treatment of those pathological conditions which are sensitive to inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
5 transduction steps which lead to T cell activation, for example by way of inhibition of p56 kk 
tyrosine kinase. Further, the compounds of the present invention are expected to be useful in 
the prevention or treatment of those diseases or medical conditions which are mediated alone 
or in part by inhibition of the enzyme p56^ 9 Le. the compounds may be used to produce a 
^56^ enzyme inhibitory effect in a warm-blooded animal in need of such treatment 

10 Specifically, the compounds of the present invention are expected to be useful in the 

prevention or treatment of autoimmune conditions or diseases such as inflammatory diseases 
(for example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes. In particular the compounds of the 

15 present invention are expected to be useful in the prevention or treatment of the acute 
rejection of transplanted tissue or organs. 

Thus according to this aspect of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a phannaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the prevention or 

20 treatment of T cell mediated diseases or medical conditions in a warm-blooded animal such as 
man. 

According to a further feature of this aspect of the invention there is provided a 
method for the prevention or treatment of T cell mediated diseases or medical conditions in a 
warm-blooded animal, such as man, in need of such treatment which comprises administering 

25 to said animal an effective amount of a quinazoline derivative of the Formula I, or a 
phannaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further feature of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a phannaceutically-acceptable salt thereof, as 
defined immediately hereinbefore in the manufacture of a medicament for use in the 

30 prevention or treatment of those pathological conditions which are sensitive to inhibition of 
one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation. 
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According to a further feature of the invention there is provided a method for the 
prevention or treatment of those pathological conditions which are sensitive to inhibition of 
one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation which comprises administering to said 
5 animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined immediately hereinbefore. 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of T cell mediated disease will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. A unit dose in the 

10 range, for example, 0.1 mg/kg to 75 mg/kg body weight, conveniently 0.1 mg/kg to 30 mg/kg 
body weight, is envisaged, given if required in divided doses. 

The compounds of this invention may be used in combination with other drugs and 
therapies used in the treatment of T cell mediated disease. For example, the compounds of the 
Formula I could be used in combination with drugs and therapies used in the treatment of 

15 autoimmune conditions or diseases such as inflammatory diseases (for example rheumatoid 
arthritis, inflammatory bowel disease, glomerulonephritis and lung fibrosis), multiple 
sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, restenosis, allergic 
asthma and insulin-dependent diabetes. In particular the compounds of the Formula I could be 
used in combination with drugs and therapies such as cyclosporin A used in the prevention or 

20 treatment of the acute rejection of transplanted organs. 

For example, the compounds of the Formula I are of value in the treatment of certain 
inflammatory and non-inflammatory diseases which are currently treated with a 
cyclooxygenase-inhibitory non-steroidal anti-inflammatory drug (NS AID) such as 
indomethacin, ketorolac, acetylsalicyclic acid, ibuprofen, sulindac, tolmetin and piroxicam. 

25 Co-administration of a compound of the Formula I with a NS AID can result in a reduction of 
the quantity of the latter agent needed to produce a therapeutic effect. Thereby the likelihood 
of adverse side-effects from the NS AID such as gastrointestinal effects are reduced. Thus 
according to a further feature of the invention there is provided a pharmaceutical composition 
which comprises a compound of the Formula I, or a pharmaceutically-acceptable salt thereof, 

30 in conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier. 

The compounds of the invention may also be used with anti-inflammatory agents such 
as an inhibitor of the enzyme 5-lipoxygenase. The compounds of the invention may also be 
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used with anti-inflammatory agents such as an inhibitor of the enzyme COX-2 such as 
celecoxib or rofecoxib. 

The compounds of the Formula I may also be used in the treatment of conditions such 
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
5 steroids and penicillinamine, and in conditions such as osteoarthritis in combination with 
steroids. 

The compounds of the present invention may also be administered in degradati ve 
diseases, for example osteoarthritis, with chondroprotective, anti-degradative and/or 
reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
10 Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of this 
invention within the dosage range described herein and the other pharmaceutically-active 
15 agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of T cell activation. Thus, they are usefid as pharmacological standards 
20 for use in the development of new biological tests and in the search for new pharmacological 
agents. 

The invention will now be illustrated in the following non-limiting Examples in 
which, unless otherwise stated :- 

(i) operations were carried out at ambient temperature, in the range 17 to 25°C 
25 and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 

30 Iichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse 
phase silica, for example on a Dynamax C-18 60 A preparative reversed-phase column; 
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(iv) yields, where present, are given for illustration only and are not necessarily the 
maximum attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 

5 techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 
collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, a Varian Gemini 2000 spectrometer operating at a field strength of 
10 300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, 
multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

15 (vii) melting points are uncorrected and were determined using a Mettler SP62 

automatic melting point apparatus or an oil-bath apparatus; melting points for the 
end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

20 (viii) the following abbreviations have been used:- 



NMP 



DMSO 



DMF 



THF 



NJN-dimethylformainide 
dimethylsulphoxide 
tetrahydrofuran 
N-methylpyrrolidin-2-one 



25 
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Example! N-(2-cMoro-6-methyIphe^ 
7-(N-methylpiperidin-4-ylmeth xy)quinazolin-4-yl]guanidine 

Mercuric(II) oxide (0.107 g) was added to a mixture of l-(2-cMoro-6-methylphenyl)- 

3- [6-methoxy-7-(N-methy^^ (0118 g), 

5 2-aminoethanol (0.03 ml), chloroform (5 ml) and methanol (5 ml) and the resultant mixture 
was stirred at ambient temperature for 2 hours. The reaction mixture was filtered and the 
filtrate was evaporated. The residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and a 2M solution of ammonia gas in 
methanol as eluent. There was thus obtained the title compound (0.128 g); NMR Spectrum : 

10 (DMSOda + CDsCOzD) 1.47-1.62 (m, 2H), 1.85-2.11 (m, 5H), 2.29 (s, 3H), 2.67 (s, 3H), 
2.87 (t, 2H), 3.33 (d, 2H), 3.59 (t, 4H), 3.79 (s, 3H), 4.0 (d, 2H), 7.08 (s, 1H), 7.19-7.32 (m, 
3H), 7.4 (d, 1H), 8.43 (s, 1H), 10.5 (br s, 1H); Mass Spectrum : M+H+ 513 and 515. 
The l-(2~cMoro-6-methylphenyl)-3-[^^ 

4- ylmethoxy)quinazolin-4-yl] thiourea used as a starting material was prepared as follows :- 
15 A solution of di-tert-butvl dicaibonate (41.7 g) in ethyl acetate (75 ml) was added 

dropwise to a stirred solution of ethyl piperidine-4-carboxylate (30 g) in ethyl acetate (150 ml) 
which had been cooled to 0 to 5°C in an ice-bath. The resultant mixture was stirred at 
ambient temperature for 48 hours. The mixture was poured into water (300 ml). The organic 
layer was separated, washed in turn with water (200 ml), 0.1N aqueous hydrochloric acid 
20 solution (200 ml), a saturated aqueous sodium bicarbonate solution (200 ml) and brine 
(200 ml), dried over magnesium sulphate and evaporated. There was thus obtained ethyl 
N-tert-butoxvcart>onvlpiperidine-4^arboxvlate (48 g); NMR Spectrum : (CDC1 3 ) 1.25 (t, 3H), 
1.45 (s, 9H), 1.55-1.7 (m, 2H), 1.8-2.0 (d, 2H), 2.35-2.5 (m, 1H), 2.7-2.95 (t, 2H), 3.9-4.1 (br 
s, 2H), 4.15 (q,2H). 

25 A solution of the material so obtained in THF (180 ml) was cooled at 0°C and lithium 

aluminium hydride (1M solution in THF; 133 ml) was added dropwise. The mixture was 
stirred at 0°C for 2 hours. Water (30 ml) and 2N aqueous sodium hydroxide solution (10 ml) 
were added in turn and the mixture was stirred for 15 minutes. The resultant mixture was 
filtered through diatomaceous earth and the solids were washed with ethyl acetate. The 

30 filtrate was washed in turn with water and with brine, dried over magnesium sulphate and 
evaporated. There was thus obtained N-tert-butoxycarbonvl-4-hvdroxymethylpiperidine 
(36.3 g); NMR Spectrum : (CDC1 3 ) 1.05-1.2 (m, 2H), 1.35-1.55 (m, 10H), 1.6-1.8 (m, 2H), 
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.0-4.2 (br s, 2H). 
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NMR Spectrum: (DMSOde) 1.29 (t, 3H), 1.5-1.7 (m, 2H), 1.95 (d, 2H), 2.0-2.15 (br s, 1H), 
2.72 (s, 3H), 2.9-3.1 (m, 2H), 3.35-3.5 (br s, 2H), 3.85 (s, 3H), 3.9^.05 (br s, 2H), 4.3 (q, 2H), 
7.1 (d, 1H), 7.48 (s, 1H), 7.6 (d, 1H). 

The material so obtained was dissolved in methylene chloride (75 ml) and the solution 
5 was cooled in an ice-bath to 0-5°C. Trifluoroacetic acid (37.5 ml) was added followed by the 
dropwise addition over 15 minutes of a solution of fuming nitric acid (24M; 7.42 ml) in 
methylene chloride (15 ml). The resultant solution was allowed to warm to ambient 
temperature and was stirred for 2 hours. Volatile materials were evaporated The residue was 
dissolved in methylene chloride (50 ml) and the solution was cooled in an ice-bath to 0-5°C. 

10 Diethyl ether was added and the resultant precipitate was collected and dried under vacuum at 
50°C. The solid was dissolved in methylene chloride (500 ml) and hydrogen chloride (3M 
solution in diethyl ether, 30 ml) was added followed by diethyl ether (500 ml). The resultant 
solid was collected and dried under vacuum at 50°C. There was thus obtained ethyl 
5-methoxy-4-(N-methylpiperidin-4-ylmethoxy)-2-nitrobemoate (28.4 g), NMR Spectrum : 

15 (DMSOdfi) 1.3 (t, 3H), 1.45-1.65 (m, 2H), 1.75-2.1 (m, 3H), 2.75 (s, 3H), 2.9-3.05 (m, 2H), 
3.4-3.5 (d, 2H), 3.95 (s, 3H), 4.05 (d, 2H), 4.3 (q, 2H), 7.32 (s, 1H), 7.66 (s, 1H). 

A mixture of a portion (3.89 g) of the material so obtained, 10% platinum-on-activated 
carbon (50% wet, 0.389 g) and methanol (80 ml) was stirred under 1.8 atmospheres pressure 
of hydrogen until uptake of hydrogen ceased. The mixture was filtered and the filtrate was 

20 evaporated. The residue was dissolved in water (30 ml) and basified to pHIO by the addition 
of a saturated aqueous sodium bicarbonate solution. The mixture was diluted with a 1:1 
mixture of ethyl acetate and diethyl ether and the organic layer was separated The aqueous 
layer was further extracted with a 1: 1 mixture of ethyl acetate and diethyl ether and the 
organic extracts were combined, washed in turn with water and brine, dried over magnesium 

25 sulphate and evaporated. The residue was triturated under a mixture of petroleum ether 
(b.p. 60-80°C) and diethyl ether. The solid so obtained was isolated, washed with petroleum 
ether and dried under vacuum at 60°C. There was thus obtained ethyl 2-amino-5-methoxy- 
4-(N-methylpiperidin-4-ylmethoxy)benzoate (2.58 g), m.p. 111-112°C; NMR Spectrum : 
(CDC1 3 ) 1.35 (t, 3H), 1.4-1.5 (m, 2H), 1.85 (m, 3H), 1.95 (t, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 

30 (s, 3H), 3.85 (d, 2H), 4.3 (q, 2H), 5.55 (br s, 2H), 6.13 (s, 1H), 7.33 (s, 1H). 

A mixture of ethyl 2-amino-5-methoxy^^-methylpiperidin-4-ylmethoxy)benzoate 
(16.1 g), formamidine acetic acid salt (5.2 g) and 2-methoxyethanol (160 ml) was stirred and 
heated at 115°C for 2 hours. Further formamidine acetic acid salt (10.4 g) was added in 
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portions every 30 minutes during 4 hours and heating was continued for 30 minutes after the 
last addition. The resultant mixture was evaporated The solid residue was stirred under a 
mixture of methylene chloride (50ml) and ethanol (100ml). The precipitate was removed by 
filtration and the filtrate was concentrated to a final volume of 100ml. The resultant 
5 suspension was cooled to 5°C. Hie solid so obtained was collected, washed with cold ethanol 
and with diethyl ether and dried under vacuum at 60°C. There was thus obtained 6-methoxy- 
7-(N-methylpiperidin^-ylmethoxy)-3,4-dihydroquinazolin-4>one (12.7 g); NMR Spectrum : 
(DMSOd*) 1.25-1.4 (m, 2H), 1.75 (d, 2H), 1.9 (t, 1H), 1.9 (s, 3H), 2.16 (s, 2H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.0 (d, 2H), 7.11 (s, 1H), 7.44 (s, 1H), 7.97 (s, 1H). 

10 A mixture of a portion (2.8 g) of the material so obtained, thionyl chloride (28 ml) and 

DMF (0.28 ml) was heated to reflux for 1 hour. The mixture was evaporated and the 
precipitate was triturated under diethyl ether. The resultant solid was isolated and washed 
with diethyl ether. The solid was then dissolved in methylene chloride iand the solution was 
washed with a saturated aqueous sodium bicarbonate solution. The organic layer was washed 

15 in turn with water and brine, dried over magnesium sulphate and evaporated. There was thus 
obtained 4-chloro-6-methoxy-7-(N-methylpip^ (2.9 g,), 

NMR Spectrum : (DMSOcfc) 1.3-1.5 (m, 2H), 1.75-1.9 (m, 4H), 2.0 (t, 1H), 2.25 (s, 3H), 2.85 
(d, 2H), 4.02 (s, 3H), 4.12 (d, 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 
A mixture of 4-cMoro^methoxy-7-(N-meth^^ 

20 (11.17 g), 4-bromo-2-fluorophenol (4.57 ml), potassium carbonate (7.19 g) and DMF (110 ml) 
was stirred and heated at 100°C for 2.5 hours. The mixture was allowed to cool to ambient 
temperature and was poured into a mixture (1L) of ice and water. The precipitate was 
collected, washed with water and dried. The solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 

25 1% aqueous ammonium hydroxide solution (20:1:0 to 10:1:0 to 10:1:1) as eluent There was 
thus obtained 4-(4-bromo-2-fluorophenoxy)-6-m 

4-ylmethoxy)quinazoline (13.1 g), NMR Spectrum : (DMSOd*) 1.3-1.4 (m^ 2H), 1.7-1.8 (m, 
4H), 1.9 (t, 1H), 2.15 (s, 3H), 2.5 (br s, 2H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45-7.6 (m, 
3H), 7.8 (d, 1H), 8.5 (s, 1H); Mass Spectrum : M+H* 476 and 478. 
30 A portion (9.4 g) of the material so obtained was dissolved in a 2M solution of 

ammonia in isopropanol (150 ml). Liquid ammonia (10 ml) was added and the reaction 
mixture was sealed in a Carius tube. The reaction mixture was heated to 130°C for 16 hours. 
The Carius tube was cooled and opened and the reaction mixture was evaporated. The residue 
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was stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in turn with water and methyl tot-butyl ether. There was thus obtained 
4-ammch^methoxy-7-(N-^^ (5.55 g); NMR 

Spectrum : pMSOcfc) 1.2-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.8 (d, 2H), 
5 3.8 (s, 3H), 3.9 (d, 2H), 7.0 (s, 1H), 7.3 (br s, 2H), 7.5 (s, 1H), 8.2 (s, 1H); Mass Spectrum: 
M+H* 303. 

A solution of 4-amino-6-methoxy-7-(N-methylpiperi 
(0.15 g) in DMF (4.5 ml) was added to sodium hydride (60% dispersion in mineral oil, 
0.03 g) and the reaction mixture was stirred at ambient temperature for 20 minutes. 

10 2-Chloro-6-methylphenyl isothiocyanate (0.2 g) was added and the mixture was stirred at 
ambient temperature for 20 hours. The reaction mixture was evaporated and the residual solid 
was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
obtained l-(2-cWoro-6-methylphenyl>3-[6-methoxy-7-(N-methylpiperidin- 

15 4-ylmethoxy)quinazolin-4-yl]thiourea (0.12 g); NMR Spectrum : (CDC1 3 ) 1.45-1.61 (m, 2H), 
1.87-2.11 (m, 5H), 2.31 (s, 3H), 2.42 (s, 2H), 3.97 (d, 2H), 4.02 (m, 5H), 7.07 (s, 1H), 7.2-7.3 
(m, 3H), 7.38 (t, 1H), 8.7 (s, 1H), 8.9 (s, 1H) 13.51 (s, 1H); Mass Spectrum : M+H* 486 and 
488. 

20 Example 2 

Using an analogous procedure to that described in Example 1, the appropriate 
l-aryl-3-quinazolin-4-ylthiourea was reacted with the appropriate amine to give the 
compounds described in Table L 
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[23] 


2-acetamidoethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


[24] 


2,2,2-trifluoroethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[25] 


2-methoxyethyl 


3-pyrrolidin- 1 -ylpropoxy 


2,6-difluoro 


[26] 


2-dimethylaminoethyl 


3-pyrrolidin-l -ylpropoxy 


2,6-difluoro 


[27] 


2-dimethylaminoethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dichloro 


[28] 


allyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[29] 


2-methylthioethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[30] 


2-methoxyethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[31] 


2-dimethylaminoethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[32] 


3-dimethylaminopropyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[33] 


4-hydioxycyclohexyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[34] 


allyl 


2-moipholinoethoxy 


2,6-dimethyl 


| [35] 


2-methoxyethyl 


2-morpholinoethoxy 


2,6-dimethyl 


| [36] 


2-dimethylaminoethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[37] 


2-(2-hydroxyethoxy)ethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[38] 


2-ethoxyethyl 


3-morpholihopropoxy 


2,6-dimethyl 


[39] 


2-dimethylaminoethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[40] 


2-cyanoethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[41] 


allyl 


cyclopropylmethoxy 


2,6-dimethyl 


[42] 


2-methoxyethyl 


cyclopropylmethoxy 


2,6-dimethyl 


[43] 


2-dimethylaminoethyl 


cyclopropylmethoxy 


2,6-dimethyl 


[44] 


2-ethoxyethyl 


2-pyrrohdin-l-ylethoxy 


2,6-dimethyl 


[45] 


allyl 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


[46] 


2-methylsulphonylethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[47] 


t-butoxycarbonylmethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[48] 


23-dihydroxypropyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[49] 


2-methoxycarbonylethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[50] 


t-butoxycarbonylmethyl 


2-pyrrolidin-l-ylethoxy 


2,6-dimethyl 


[51] 


2-imidazol-4-ylethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[52] 


2-(2-pyridyl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2-chIoro-6-methyl 


[53] 


2-phenethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 
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[54] 


2,6-difluorobenzyl 


3-morpholinopropoxy 


2,6-dimethyl 


[55] 


tetrahydrofuran-2- 
ylmethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[56] 


tetrahydrofuran-2- 
ylmethyl 


2-pyirolidin-l-ylethoxy 


2,6-dimethyl 


[57] 


l,4-dioxan-2-ylmethyl 


3-pyrrolidin-l-ylpropoxy 


2,6-difluoro 


[58] 


2-piperidinoethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-metbyl 


[59] 


3-morpholinopropyl 


N-methylpiperidin-4-ylmethoxy 


2-chIoro-6-methyl 


[60] 


2-piperidinoethyl 


cyclopropylmethoxy 


2,6-dimethyl 


[61] 


2-morpholinoethyl 


cyclopropylmethoxy 


2,6-dimethyl 


[62] 


3-morpholinopropyl 


cyclopropylmethoxy 


2,6-dimethyl 


[63] 


3-(2-oxopyrrolidin- 1- 
yl)propyl 


2-morpholinoethoxy 


2,6-dimethyl 


[64] 


1 ,4-dioxan-2-ylmethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6~methyl 


[65] 


2-methylsulphonylethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[66] 


(2R>tetrahydrofuran-2- 
ylmethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[67] 


(2S)-tetrahydrofuran-2- 
ylmethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[68] 


2-(tot-butoxycarbonyl- 
amino)ethyl 


N-methylpiperictin-4-ylmethoxy 


2,6-dimethyl 


[69] 


5-cyanopentyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[70] 


2,2-dimethyl- 
3-hydroxyprppyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[71] 


2-cyclohexen-l-ylethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[72] 


3-(N-t-butoxycarbonyl- 
N-methylamino)propyl 


3-pyrrolidin-l-ylpropoxy 


2-chloro-6-methyl 


[73] 


3-(N-t-butoxycarbonyl- 
N-methyIamino)propyl 


2-morpholinoethoxy 


2-methyl 


[74] 


3-dimethylaminopropyl 


2-morpholinoethoxy 


2-methyl 


[75] 


3-dimethylaminopropyl 


2-morpholinoethoxy 


2-chloro-6-methyl 
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[76] 


3-(N-t-butoxycarbonyl- 
N-methylamino)propyl 


2-morpholinoethoxy 


2-chloro~6-methyl 


[77] 


3-dimethylaminopropyl 


2-morpholinoethoxy 


2-chloro ! 


[78] 


2-dimethylaminoethyl 


2-morpholinoethoxy 


2,6-dichloro 


[79] 


3-dimethylaminopropyl 


2-morpholinoethoxy 


2,6-dichloro 


[80] 


3-(N-t-butoxycarbonyl- 
N-methylamino)propyl 


2-morpholinoethoxy 


2,6-dichloro 


[81] 


2-dimethylaminopropyl 


2-morpholinoethoxy 


2,6-dimethyl 


[82] 


3-dimethylaminopropyl 


benzyloxy 


2,6-dimethyl 


[83] 


2-dimethylaminoethyl 


benzyloxy 


2,6-dimethyl 


[84] 


3-isopropylaminoptopyl 


3-morpholinopropoxy 


2,6-dimethyl 


[85] 


5-cyanopentyl 


2-morpholinoethoxy 


2,6-dimethyl 


[86] 


3-hydroxy- 
2,2-dimethylpropyl 


2-morpholinoethoxy 


2,6-dimethyl 


[87] 


2-dimethylaminoethyl 


2-morpholinoethoxy 


2-methyl 


[88] 


2-cyclohexen-l-ylethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[89] 


3-dimethylaminopropyl 


2-pyridylmethoxy 


2,6-dimethyl 


[90] 


2-dimethylaminoethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[91] 


2-(N-methylpyrrolidin- 
2-yl)ethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[92] 


(5)-tetrahydrofuran- 
2-ylmethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[93] 


(fl)-tetrahydrofuran- 
2-ylmethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[94] 


2-pyridylmethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[95] 


2-methoxyethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[96] 


5-cyanopentyl 


2-pyridylmethoxy 


2,6-dimethyl 


[97] 


N-ftert-butyDcaibamoyl- 
methyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[98] 


N-isopropylcarbamoyl- 
methyl 


N-methylpiperidin^-ylmethoxy 


2,6-dimethyl 
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[99] 


N-(2-dimethylamino- 
ethyl)carbamoylmethyl 


N-methylpiperidin-4-yImethoxy 


2,6-dimethyl 


[100] 


(iS)-l-t-butoxycatbonyl- 
ethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[101] 


(tf)-l-t-butoxycarbonyl- 
ethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[102] 


(iS)-l-t-butoxycarbonyl- 
ethyl 


2-pyirolidin-l-ylethoxy 


2,6-dimethyl 


[103] 


(if)-l-t-butoxycarbonyl~ 
ethyl 


2-pyrrolidin-l-ylethoxy 


2,6-dimethyl 


[104] 


t-butoxycaibonylmethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[105] 


N-isopropylcarbamoyl- 
methyl 


2-morpholinoethoxy 


2,6-dimethyl 


[106] 


t-butoxycarbonylmethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[107] 


N-methylcarbamoyl- 
methyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[108] 


N-isopropylcarbamoyl- 
methyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[109] 


(S)-l-t-butoxycarbonyl- 
ethyl 


2-pyridylmethoxy 


2,6-dimethyl 


[110] 


2-(2-pyridyl)ethyl 


3~morpholinopropoxy 


2,6-dimethyl 


[HI] 


2-pyridylmethyl 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[112] 


3-pyridylmethyl 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[113] 


4-pyridylmethyl 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[114] 


2-(2-pyridyl)ethyl 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[115] 


3-fluorobenzyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[116] 


2-(2-pyridyl)ethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[117] 


2-pyridylmethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[118] 


(5-methyl-2-furyl)methyl 


2-morpholinoethoxy 


2,6-dimethyl 


[119] 


2-(2-thienyl)ethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[120] 


2-thienylmethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 
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[121] 


2-(2-thienyl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[122] 


(5)-tetrahydrofuran- 
2-ylmethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[123] 


(7?)-tetrahydrofuran- 
2-ylmethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[124] 


2-(N-methylpyrroHdin- 
2-yl)ethyl | 


2-morpholinoethoxy 


2-chloro-6-methyl 


[125] 


2-(N-methylpyrrolidin- 
2-yl)ethyl 


2-morpholinoethoxy 


2-chloro 


[126] 


2-(N-methylpyrrolidin- 
2-yl)ethyl 


2-morpholinoethoxy 


2-methyl 


[127] 


2-(N-methylpyrrolidin- 
2-yl)ethyl 


2-morpholinoethoxy 


2,6-dichloro 


[128] 


2-(N-methylpyirolidin- 
2-yl)ethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[129] 


2-thienylmethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[130] 


2-(N-methylpyrrolidin- 
2-yl)ethyl 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[131] 


2-(N-methylpyirolidin- 
2-yl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


[132] 


2-(N-t-butoxycarbonyl- 
piperidin-2-yl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[133] 


2-pyrrolidin-l-ylethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[134] 


3-pyrrolidin-l-ylpropyl 


3-morpholinopropoxy 


2,6-dimethyl 


[135] 


2-piperazin-l-ylethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[136] 


3-(4-methylpiperazin-l- 
yl)propyl 


3-morpholinopropoxy 


2,6-dimethyl 


[137] 


2-dimethylaminoethyl 


N-(2-methoxyethyl)piperidin- 
4-ylmethoxy 


2,6-dimethyl 


[138] 


t-butoxycaibonylmethyl 


N-(2-methoxyethyl)piperidin- 
4-ylmethoxy 


2,6-dimethyl 
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[139] 


(5)-tetrahydrofuran- 
2-ylmethyl 


N-(2-methoxyethyl)piperidin- 
4-ylmethoxy 


2,6-dimethyl 


[140] 


2-dimethylaminoethyl 


N-ben2ylmorpholin-3-ylmethoxy 


2,6-dimethyl 


[141] 


2-dimethylaminoethyl 


N-benzylmorpholin-2-ylmethoxy 


2,6-dimethyl 


[142] 


N-(2-hydroxyethyl> 
carbamoylmethyl 


N-methylpiperidin-4-yhnethoxy 


2,6-dimethyl 


[143] 


N-(2-hydroxyethyl)- 
carbamoylmethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[144] 


allyl 


N-methylpiperidin-4-ylmethoxy 


2-methoxy 


[145] 


2-cyanoethyl 


N-methylpiperidin-4-ylmethoxy 


2-methoxy 


[146] 


2-cyanoethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[147] 


2-fluorobenzyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[148] 


4-dimethylaminobutyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[149] 


cyclohexylmethyl 


2-morpholinoethoxy 


2,6-dimethyl 


[150] 


4-dimethylaminobutyl 


2-morpholinoethoxy 


2,6-dimethyl 


[151] 


2,3-dihydroxypropyl 


2-morpholinoethoxy 


2-methyl 


[152] 


4-dimethylaminobutyl 


2-morpholinoethoxy 


2-chloro-6-methyl 


[153] 


4-dimethylaminobutyl 


2-pyridylmethoxy 


2,6-dimethyl 


[154] 


4-dimethylaminobutyl 


3-pyrrolidin-l-ylpropoxy 


2-chloro-6-methyl 


[155] 


2-dimethylaminoethyl 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


[156] 


2-dimethylaminoethyl 


N-methyIpiperidin-4-ylmethoxy 


2-ethyl 


[157] 


2-(N-methylpyrrolidin-2- 
yl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


[158] 


2-dimethylaminoethyl 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


[159] 


2-(N-methylpyirolidin-2- 
yl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[160] 


2-(N-methylpytrolidin-2- 
yl)ethyl 


N-methylpiperidin-4-ylmethoxy 


2,6-dichloro 


[161] 


4-dimethylaminobutyl 


N-methylpiperidin-4-ylmethoxy 


2-bromo 


[162] 


3-dimethylaminopropyl 


N-methylpiperidin-3-ylmethoxy 


2,6-dimethyl 


[163] 


2-cyanoethyl 


3-dipropylamino-l-piopynyl 


2,6-dimethyl 
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[9] The product gave the following data: NMR Spectrum : (DMSOd6, 100°C) 1.4 (m, 2H), 
1.76 (m, 3H), 1.9-2.0 (m, 3H), 2.08 (s, 3H), 2.19 (s, 3H), 2.31 (s, 3H), 2.6 (t, 2H), 2.78 (d, 
2H), 3.59 (q, 2H), 3.75 (s, 3H), 3.98 (d, 2H), 7.08 (s, 1H), 7.21-7.32 (m, 2H), 7.4 (d, 1H), 
7.52 (s, 1H), 8.10 (brs,lH), 8.43 (s, 1H), 10.55 (br s, 1H); Mass Spectmm : M+H* 557 and 
5 559. 

[10] The product gave the following data: NMR Spectrum : (DMSOcfc, 100°C) 1.39 (m, 
2H), 1.76 (m, 3H), 1.92 (t, 2H), 2.08 (s, 3H), 2.31 (s, 3H), 2.69 (t, 2H), 2.77 (m, 2H), 3.33 (t, 
2H), 3.36 (m, 2H), 3.7 (m, 5H), 3.98 (d, 2H), 4.14 (s, 1H), 7.06 (s, 1H), 7.23 (t, 1H), 7.3 (d, 
1H), 7.4 (d, 2H), 8.42 (s, 1H), 8.48 (br s, 1H), 10.01 (br s, 1H); Mass Spectrum : M+H* 557 
10 and 559. 

[11] The product gave the following data: NMR Spectrum : (DMSOd$, 100°C) 1.7 (m, 4H); 
1.94 (m, 2H), 2.31 (s, 3H), 2.55 (m, 4H), 2.6 (t, 2H), 3.71 (s, 3H), 4.23 (m, 4H), 5.17 (d, 1H), 
5.32 (d, 1H), 6.01 (m, 1H), 7.07 (s, 1H), 7.2^7.3 (m, 2H), 7.39 (d, 1H), 7.44 (s, 1H), 8.32 (br 
s, 1H), 8.43 (s, 1H), 10.29 (br s, 1H); Mass Spectrum : M+BT 509 and 511. 

15 The l-(2-chloro^-methylphenyl)-3-[6-methoxy-7-(3-p)aTOUdin-l- 

ylpropoxy)quinazolin-4-yl]thiourea used as a starting material was prepared as follows :- 
A mixture of 7-benzyloxy-6-methoxy-3 ,4-dihydroqxiinazolin-4-one ((Ihtemational 
Patent Application WO 97/22596, Example 1 thereof; 25.1 g), thionyl chloride (450 ml) and 
DMF (1 ml) was stirred and heated to reflux for 2 hours. The mixture was evaporated and the 

20 residue was dissolved in toluene and the solution was evaporated The resultant solid was 
suspended in methylene chloride (500 ml), solid potassium carbonate (39 g) was added and 
the mixture was stirred for 10 minutes. Water (500 ml) was added and the mixture stirred for 
another 10 minutes. The methylene chloride layer was separated, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 

25 increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus 
obtained 7-benzyloxy-4-^hloro-6~methoxyquinazoline (21.54 g); NMR Spectrum : (DMSOd^ 
4.0 (s, 3H), 5.36 (s, 2H), 7.31-7.46 (m, 4H), 7.51 (d, 2H), 7.58 (s, 1H), 8.88 (s, 1H). 

A portion (3 g) of the material so obtained was dissolved in a 1M solution of ammonia 
in isopropanol (50 ml). Liquid ammonia (5 ml) was added and the reaction mixture was 

30 sealed in a Carius tube. The reaction mixture was heated to 120°C for 16 hours. The Carius 
tube was cooled and opened and the reaction mixture was evaporated. The residue was stirred 
under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was isolated 
and washed in turn with water and methyl tert-butvl ether. There was thus obtained 4-amino- 
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The N-(3-hydroxypropyl)pynx>hdine used as a starting material was prepared as 
foDows :- 

A mixture of 3-chloropropanol (66 g), pyrrolidine (50 g), potassium carbonate (145 g) 
and acetonitrile (1 L) was stirred and heated to reflux for 20 hours. The mixture was cooled to 

5 ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
distillation to give the required starting material as an oil (62 g); NMR Spectrum: (CDC1 3 ) 
1.6-1.8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (br s, 1H). 
[12] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .73 (m, 
4H), 1.95 (m, 2H), 2.3 (s, 3H), 2.67 (m, 2H), 3.8 (s, 3H), 3.88-3.97 (d, 1H), 4.1-4.25 (m, 3H), 

10 4.35 (m, 2H), 7.1 (s,lH), 7.2-7.3 (m, 2H), 7.4 (d, 1H), 7.64 (br s, 2H), 8.5 (s, 1H), 11.43 (s, 
1H); Mass Spectrum : M+H+ 551 and 553. 

[13] The product gave the following data: NMR Spectrum : (DMSOdfi, 100°C) 1 .7 (m, 4H), 
1.95 (m, 2H), 2.32 (s, 3H), 2.63 (m, 2H), 3.53 (m, 4H), 3.73 (m, 5H), 3.8 (br s, 1H), 4.18 (t, 
2H), 4.33 (m, 1H), 4.75 (br s, 1H), 7.07 (s,lH), 7.2-7.3 (m, 2H), 7.42 (m, 1H), 8.47 (br s, 2H), 

15 10.15 (br s, 1H); Mass Spectrum: M+lT 543 and 545. 

[14] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .71 (m, 
4H), 1.95 (m, 2H), 2.26 (s, 6H), 2.31 (s, 3H), 2.55 (m, 4H), 2.6 (t, 4H), 3.58 (q, 2H), 3.7 (s, 
3H), 4.16 (t, 2H), 7.06 (s, 1H), 7.2-7.3 (m, 2H), 7.39 (d, 1H), 8.4 (br s, 1H), 8.41 (s, 1H), 
10.56 (br s, 1H); Mass Spectrum : M+H*" 540 and 542. 

20 [15] The product gave the following data: NMR Spectrum : (DMSOtk. 100°O 1.71-1.9 (m. 
2H), 2.1 (m, 2H), 2.3 (s, 3H), 2.5 (m, 6H), 2.78 (t, 2EQ, 3.59 (t, 4H), 3.68 (s, 3H), 4.21 (t, 2H), 
4.48 (q, 1H), 7.08 (s, 1H), 7.2-7.4 (m, 4H), 8.43 (s, 1H), 8.98 (br s, 1H), 9.53 (br s, 1H); Mass 
Spectrum : M+H* 525 and 527. 

The l-(2-cUoro-6-memylphenyl)-3-[6-memoxy-7-(2-morphoUnoemoxy)qmnazolin- 

25 4-yl] thiourea used as a starting material was prepared as follows :- 

A mixture of 7-acetoxy-6-methoxyquinazolin-4-one (International Patent Application 
WO 96/15118, Example 17 thereof; 15 g), thionyl chloride (225 ml) and DMF (5 ml) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 

30 the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 
7-acetoxy^Moro-6-methoxyqumazoline (13.2 g) which was used without further 
purification. 
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A mixture of the material so obtained was reacted with 2-bromo-4-fluorophenol using 
an analogous procedure to that described in the third last paragraph of the portion of 
Example 1 above which is concerned with the preparation of starting materials. There was 
thus obtained 7-acetoxy^(2-bromo^fluorophenoxy)^-methoxyquinazoline (14.7 g). 
5 A mixture of a portion (3 g) of the material so obtained, concentrated ammonium 

hydroxide solution (0.88 g/ml, approximately 14M; 60 ml) and methanol (120 ml) was stirred 
at ambient temperature for 16 hours. Hie mixture was evaporated and the residue was 
triturated under diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
7-hydroxy-6-methoxyquinazoline (2.2 g); NMR Spectrum : (DMSOck) 3.99 (s, 3H), 7.25 (s, 
10 1H), 7.39 (m, 1H), 7.54 (m, 2H), 7.78 (m, 1H), 8.47 (s, 1H), 10.82 (s, 1HV.. Mass Spectrum : 
M-IT363&365. 

A mixture of 4-(2-bromo^fluorophenoxy)-7-hydroxy^-methoxyquinazoline (0.94 g), 
2-morpholinoethyl chloride (0.4 g), potassium carbonate (1.42 g) and DMF (20 ml) was 
stirred and heated to 65°C for 16 hours. Hie mixture was filtered and evaporated. The 

15 resulting oil was purified by column chromatography on silica using increasingly polar 
mixtures of methylene chloride and a 2M methanolic ammonia solution as eluent There was 
thus obtained 4~(2-bromo^fluorophenoxy)^methoxy-7-(2-morpholinoethoxy)quinazoline 
(0.72 g); NMR Spectrum : (CDC1 3 ) 2.63 (t, 4H), 2.98 (t, 2H), 3.76 (t, 4H), 4.06 (s, 3H), 4.34 (t, 
2H), 7.22 (t, 1H), 7.32 (s, 1H), 7.41 (t, 2H), 7.52 (s, 1H), 8.6 (s, 1H); Mass Spectrum : 

20 M+lT478and480. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the second last paragraph of the portion of Example 1 which is concerned 
with the preparation of starting materials. There was thus obtained 4-amino-6-methoxy- 
7-(2-morpholinoethoxy)quinazoline; NMR Spectrum : (DMSOdcO 2.5 (m, 4H), 2.75 (t, 2H), 

25 3.58 (t, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 7.09 (s, 1H), 7.39 (s, 2H), 7.58 (s, 1H), 8.24 (s, 1H); 
Mass Spectrum : M+H* 305. 

The material so obtained was reacted with 2-chloro-6-methylphenyl isothiocyanate 
using an analogous procedure to that described in the last paragraph of the portion of 
Example 1 which is concerned with the preparation of starting materials. There was thus 

30 obtained the required starting material l-(2-chloro-6-methylphenyl)-3-[6-methoxy- 

7<2-morpholinoethoxy)quinazolin-4-yl]thiourea; NMR Spectrum : (CDQ 3 ) 2.43 (s, 3H), 2.66 
(t, 4H), 2.97 (t, 2H), 3.78 (t, 4H), 4.07 (s, 3H), 4.36 (t, 2H), 7.11 (s, 1H), 7.26 (s, 1H), 7.32 (s, 
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1H), 7.39 (m, 1H), 8.73 (s, 1H), 8.94 (s, 1H), 13.55 (s, 1H); Mass Spectrum : M+H+ 488 and 
490. 

[16] TTie product gave the following data; NMR Spectrum: (DMSOds, 100°C) 2.3 (s, 3H), 
2.5 (m, 4H), 2.78 (t, 2H), 3.6 (m, 6H), 3.7 (m, 5H), 4.22 (t, 2H), 4.64 (s, 1H), 7.1 (s, 1H), 7.22 
5 (t, 1H), 7.3 (d, 1H), 7.4 (d, 1H), 8.42 (s, 1H), 8.5 (br s, 1H), 10.02 (br s, 1H); Mass Spectrum : 
M+lT515and517. 

[17] Hie product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.3 (s, 3H), 
2.5 (m, 4H), 2.78 (t, 2H), 3.49 (m, 3H), 3.59 (t, 4H), 3.69 (m, 4H), 3.8 (s, 1H), 4.22 (t, 2H), 
4.29 (s, 1H), 4.74 (s, 1H), 7.1 (s, 1H), 7.28 (m, 2H), 7.4 (m, 2H), 8.4 (br s, 1H), 8.45 (s, 1H), 

10 10.2 (br s, 1H); Mass Spectrum : M+H+ 545 and 547. 

[18] Hie product gave the following data: NMR Spectrum : PMSOdg, 100°C) 2.3 (s, 3H), 
2.52 (m, 4H), 2.79 (t, 2H), 3.35 (s, 3H), 3.57 (t, 4H), 3.64 (m, 4H), 3.7 (s, 3H), 4.21 (t, 2H), 
7.1 (s, 1H), 7.26 (m, 2H), 7.4 (t, 2H), 8.33 (br s, 1H), 8.44 (s, 1H), 10.25 (br s, 1H); Mass 
Spectrum : M+H* 529 and 531. 

15 [19] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 2.25 (s, 6H), 
2.3 (s, 3H), 2.5 (m, 4H), 2.59 (t, 2H), 2.76 (t, 2H), 3.59 (t, 6H), 3.7 (s, 3H), 4.22 (t, 2H), 7.1 (s, 
1H), 7.21 (t, 1H), 7.29 (d, 1H), 7.41, (t, 2H), 8.35 (br s, 1H), 8.43 (s, 1H), 10.55 (br s, 1H); 
Mass Spectrum: M+H 4- 542 and 544. 

[20] The product gave the following data: Mass Spectrum : M+H 1- 539. 

20 The l-(2,6-difluorophenyl)-3-[6-memoxy-7^-memylpiperidin-4- 

ylmethoxy)quinazolin-4-yl]thiourea used as a starting material was prepared as follows :- 

4-Ammo^methoxy-7-(N-meth^ was reacted with 

2,6-difluorophenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 

25 materials. There was thus obtained the required starting material : NMR Spectrum : (CDCI3) 
1.43-1.6 (m, 2H), 1.83-2.09 (m, 5H), 2.33 (s, 3H), 2.94 (d, 2H), 4.04 (m, 5H), 7.0-7.14 (m, 
4H), 7.27 (m, 1H), 7.35 (m, 1H), 8.7 (s, 1H), 13.49 (s, 1H); Mass Spectrum: M+H 4 474. 
[21] The product gave the following data: NMR Spectrum: (DMSOde, 100°C) 1.41 (m, 
2H), 1.77 (m, 3H), 1.94 (t, 2H), 2.2 (s, 3H), 2.8 (d, 2H), 3.39 (s, 3H), 3.68 (m, 4H), 3.71 (s, 

30 3H), 3.99 (d, 2H), 7.09 (s, 1H), 7.2 (t, 2H), 7.39 (s, 2H), 8.46 (s, 1H), 9.34 (br s, 1H), 9.69 (br 
s, 1H); Mass Spectrum : M+H* 515. 

[22] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.41 (m, 
2H), 1.78 (m, 3H), 1.97 (t, 2H), 2.2 (s, 3H), 2.31 (s, 6H), 2.63 (t, 2H), 2.8 (d, 2H), 3.6 (t, 2H), 
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3.71 (s, 3H), 3.99 (d, 2H), 7.09 (s, 1H), 7.19 (t, 2H), 7.39 (m, 2H), 8.47 (s, 1H), 9.4 (br s, 1H), 
10.2 (br s, 1H); Mass Spectrum : M+H* 528. 

[23] The product gave the following data: NMR Spectrum : (DMSOdj, 100°C) 1 .67 (m, 
2H), 1.98-2.10 (m, 6H), 2.19 (t, 2H), 2.44 (s, 3H), 3.04 (m, 2H), 3.63 (q, 2H), 3.87 (q, 2H), 
5 4.01 (s, 3H), 4.24 (d, 2H), 7.32 (s, 1H), 7.42 (t, 2H), 7.61 (m, 1H), 7.7 (s, 1H), 7.94 (s, 1H), 
8.7 (s, 1H), 9.11 (br s, 1H), 10.26 (br s, 1H); Mass Spectrum : M+H+ 542. 
[24] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .52 (m, 
2H), 1.9 (m, 3H), 2.3 (s, 3H), 2.4 (m, 5H), 3.0 (d, 2H), 3.8 (s, 3H), 4.05 (d, 2H), 4.31 (m, 2H), 
7.17 (s, 1H), 7.3 (m, 2H), 7.41 (d, 1H), 7.63 (s, 1H), 7.72 (br s, 1H), 8.5 (s, 1H), 10.41 (br s, 
10 1H); Mass Spectrum : M+H 4 " 551 and 553. 

[25] The product gave the following data: NMR Spectrum : (DMSOck, 100°C) 1.71 (m, 
4H), 1.97 (m, 2H), 2.54 (m, 4H), 2.64 (t, 2H), 3.4 (s, 3H), 3.69 (m, 7H), 4.19 (t, 2H), 7.11 (s, 
1H), 7.18 (m, 2H), 7.39 (s, 2H), 8.48 (s, 1H), 9.32 (br s, 1H), 9.6 (br s, 1H); Mass Spectrum : 
M+IF515. 

15 The l-(2,6^fluorophenyl>3-[6-memoxy-7-(3-pyOT^ 

yl]thiourea used as a starting material was prepared by the reaction of 4-amino-6-methoxy- 
7-(3-pyrroUdm-l-ylpit)poxy)quinazoIine with 2,6-difluorophenyl isothiocyanate using an 
analogous procedure to that described in the last paragraph of the portion of Example 1 which 
is concerned with the preparation of starting materials. The required starting material gave the 

20 following data : NMR Spectrum : (CDC1 3 ) 1.83 (s, 4H), 2.2 (m, 2H), 2.61 (s, 4H), 2.74 (t, 2H), 
4.04 (s, 3H), 4.48 (t, 2H), 6.98-7.11 (m, 3H), 7.27-7.41 (m, 3H), 8.71 (s, 1H), 13.48 (s, 1H); 
Mass Spectrum : M+H* 474. 

[26] The product gave the following data: NMR Spectrum : (DMSOd«, 100°C) 1 .87 (m, 
4H), 2.0 (m, 2H), 2.32 (s, 6H), 2.53-2.7 (m, 8H), 3.6 (t, 2H), 3.7 (s, 3H), 4.2 (t, 2H), 7.09 (s, 

25 1H), 7.18 (m, 2H), 7.31 (m, 2H), 8.48 (s, 1H), 9.43 (br s, 1H); Mass Spectrum : M+lT 528. 
[27] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.41 (m, 
2H), 1.88 (m, 3H), 2.0 (t, 2H), 2.21 (s, 3H), 2.29 (s, 6H), 2.62 (t, 2H), 2.8 (d, 2H), 3.58 (t, 2H), 
3.68 (s, 3H), 3.96 (d, 2H), 7.07 (s, 1H), 7.3 (m, 2H), 7.53 (d, 2H), 8.43 (s, 1H), 9.1 (br s, 1H); 
Mass Spectrum : M+H + 560. 562 and 564. 

30 The l-(2,6^cUorophenyl)-3-[6-memoxy-7-Qi-memylpiperidin-4- 

ylmethoxy)quinazolin-4-yl]thiourea used as a starting material was prepared as follows :- 

4-Ammo-6-methoxy-7-(N-methylpiperidin^ylmethoxy)qumazoline was reacted with 
2,6-dichlorophenyl isothiocyanate using an analogous procedure to that described in the last 
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paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : Mass Spectrum : M+H* 506 
and 508. 

[28] The product gave the following data: NMR Spectrum: pMSOd*, 100°C) 1.4 (m, 2H), 

1.76 (m, 3H), 1.96 (m, 2H), 2.2 (s, 3H), 2.24 (s, 6H), 2.8 (m, 2H), 3.77 (s, 3H), 3.99 (m, 2H), 
4.12 (t, 2H), 5.14 (d, 1H), 5.29 (d, 1H), 6.01 (m, 1H), 7.06 (s, 1H), 7.17 (s, 3H), 7.54 (s, IE), 
8.41 (s, 1H), 8.6 (br s, 1H), 10.5 (br s, 1H); Mass Spectrum: M+H* 489. 

The l-(2,6-dimemylphenyl)-3-[6-methoxy-7-(N-memylpiperidin-4- 
ylmethoxy)quinazolin-4-yl]thiourea used as a starting material was prepared as follows :- 

4-Ammo-6-memoxy-7-^-memylpiperidm-4-ylmemoxy)quinazohne was reacted with 
2,6-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : NMR Spectrum : (CDC1 3 ) 
1.44-1.61 (m, 2H), 1.87-2.08 (m, 5H), 2.32 (s, 3H), 2.36 (s, 6H), 2.94 (d, 2H), 4.04 (m, 5H), 
7.1 (s, 1H), 7.19 (m, 3H), 7.29 (s, 1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.37 (s, 1H); Mass 
Spectrum : M+H* 466. 

[29] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .4 (m, 2H), 

1.77 (m, 3H), 1.93 (t, 2H), 2.1 (s, 3H), 2.09 (s, 3H), 2.27 (s, 6H), 2.78 (m, 4H), 3.68 (q, 2H), 
3.81 (s, 3H), 4.0 (d, 2H), 7.09 (s, 1H), 7.18 (s, 3H), 7.69 (s, 1H), 8.44 (s, 1H), 11.1 (s, 1H); 
Mass Spectrum : M+H* 523. 

[30] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .4 (m, 2H), 

1.78 (d, 3H), 1.97 (t, 2H), 2.2 (s, 3H), 2.27 (s, 6H), 2.79 (d, 2H), 3.32 (s, 3H), 3.6 (m, 2H), 
3.66 (m, 2H), 3.76 (s, 3H), 3.99 (d, 2H), 7.08 (s, 1H), 7.18 (s, 3H), 7.58 (s, 1H), 8.43 (s, IS), 
10.54 (br s, 1H); Mass Spectrum : M+H* 507. 

[31] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.39 (m, 
2H), 1.75 (m, 3H), 1.92 (t, 2H), 2.19 (s, 3H), 2.22 (s, 6H), 2.25 (s, 6H), 2.54 (t, 2H), 2.77 (m, 
2H), 3.58 (q, 2H), 3.76 (s, 3H), 3.98 (d, 2H), 7.05 (s, 1H), 7.16 (s, 3H), 7.59 (s, 1H), 8.41 (s, 
1H), 10.80 (br s, 1H); Mass Spectrum : M+H 4 " 520. 

[32] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.4 (m, 2H), 
1.75 (m, 5H), 1.94 (t, 2H), 2.02 (s, 6H), 2.19 (s, 3H), 2.24 (s, 6H), 2.33 (t, 2H), 2.8 (d, 2H), 
3.57 (t, 2H), 3.8 (s, 3H), 4.0 (d, 2H), 7.06 (s, 1H), 7.18 (s, 3H), 7.63 (s, 1H), 8.42 (s, 1H), 10.9 
(br s.lH); Mass Spectrum : M+H* 534. 
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[33] tms- 4-Hydroxycyclohexylamine was used as the appropriate amine and the reaction 
mixture also contained diisopropylethylamine (1 equivalent). The product gave the following 
data: NMR Spectrum: (DMSOdk, 100°C) 1.3-1.5 (m, 6H), 1.7-2.1 (m, 9H), 2.18 (s, 3H), 2.25 
(s, 6H), 2.77 (d, 2H), 2.97 (br s, 2H), 3.5 (s, 3H), 3.9-4.0 (m, 3H), 4.1 (d, 1H), 7.01 (s, 1H), 
5 7.13 (s, 1H), 7.41 (br s, 1H), 8.4 (s, 1H); Mass Spectrum : M+H* 547. 

[34] The product gave the following data: NMR Spectrum: (DMSOda, 100°C) 2.29 (s, 6H), 
2.55 (m, 4H), 2.8 (t, 2H), 3.61 (t, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 4.37 (t, 2H), 5.18 (d, 1H), 5.3 
(d, 1H), 6.03 (m, 1H), 7.11 (s, 1H), 7.2 (s, 3H), 7.59 (s, 1H), 7.6 (br s, 1H), 8.45 (s, 1H), 10.52 
(br s, 1H); Mass Spectrum : M+H*" 491. 

10 The l-(2,6-dimemylphenyl)-3-[6-memoxy-7-(2-morpholinoemoxy)qumazolin-4- 

yl] thiourea used as a starting material was prepared as follows :- 

4-Amino-6-methoxy-7-(2-morpholinoethoxy)quinazoline was reacted with 
2,6-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 

15 materials. There was thus obtained the required starting material : NMR Spectrum : (CDCU) 
2.36 (s, 6H), 2.61 (t, 4H), 2.95 (t, 2H), 3.77 (t, 4H), 4.04 (s, 3H), 4.34 (t, 2H), 7.11 (s, 1H), 7.2 
(m, 3H), 7.31 (s, 1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.36 (s, 1H); Mass Spectrum : M+H* 468. 
[35] The product gave the following data: NMR Spectrum : (DMSOdg, 100°C) 2.28 (s, 6H), 
2.52 (m, 4H), 2.8 (t, 2H), 3.33 (s, 3H), 3.6 (m, 6H), 3.68 (t, 2H), 3.78 (s, 3H), 4.26 (t, 2H), 

20 7.11 (s, 1H), 7.2 (s, 3H), 7.6 (s, 1H), 8.44 (s, 1H), 10.55 (br s, 1H); Mass Spectrum : 
M+ET509. 

[36] The product gave the following data: NMR Spectrum: (DMSOds, 100°C) 2.24 (s, 6H), 
2.28 (s, 6H), 2.57 (m, 6H), 2.8 (t, 2H), 3.59 (m, 6H), 3.77 (s, 3H), 4.26 (t, 2H), 7.11 (s, 1H), 
7.19 (s, 3H), 7.6 (s, 1H), 8.42 (s, 1H), 10.8 (br s, IH); Mass Spectrum : M+H* 522. 
25 [37] The product gave the following data: NMR Spectrum: pMSOd*, 100°C) 2.29 (s, 6H), 
2.54 (m, 4H), 2.8 (t, 2H), 3.54 (m, 4H), 3.61 (t, 4H), 3.69 (m, 4H), 3.78 (s, 3H), 4.12 (s, 1H), 
4.25 (t, 2H), 7.11 (s, 1H), 7.18 (s, 3H), 7.5 (br s, 1H), 7.59 (s, 1H), 8.45 (s, 1H), 10.5 (br s, 
1H); Mass Spectrum : M+If" 539. 

[38] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.12 (t, 3H), 2.13 (m, 
30 2H), 2.33 (s, 6H), 2.5 (m, 4H), 2.58 (t, 2H), 3.45 (d, 2H), 3.61 (d, 2H), 3.73 (m, 6H), 3.98 (s, 
3H), 4.26 (t, 2H), 4.7 (s, 1H), 7.18 (s, 4H), 7.86 (s, 1H),8.56 (s, 1H), 12.53 (s, 1H); Mass 
Spectrum : M+H*" 537. 



WO 02/00644 PCT/GB01/02698 

-85- 

The H2,6^1imethylphen^ 
yl]thiourea used as a starting material was prepared as follows :- 

4-Airuno-7-hydroxy^-methoxyquinazoline was reacted with 
N-(3-hydroxypropyl)morpholine (Bull. Soc. nhim. Fr 1962, 1117) using an analogous 
5 procedure to that described in the second last paragraph of the portion of Note [1 1] 
hereinbefore that is concerned with the preparation of starting materials. There was thus 
obtained 4-amino^methoxy-7^3-morpholinopropoxy)quinazoline; NMR Spectrum : 
(DMSOd6 and CF 3 COOD) 2.25 (m, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (m, 2H), 3.7 (t, 
2H), 3.95 (s,3H), 4.05 (m, 2H), 4.3 (t, 2H), 7.35 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 
10 1H): Mass Spectrum: M+H*319. 

4-Amino^-methoxy~7-(3-morpholinopropoxy)quinazoline was reacted with 
2,6-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : NMR Spectrum : 
15 (DMSOd*) 2.0 (m, 2H), 2.4 (s, 4H), 2.45 (t, 2H), 3.58 (t, 4H), 4.03 (s, 3H), 4.21 (t, 2H), 7.18 
(m, 3H), 7.33 (s, 1H), 8.19 (s, 1H), 8.71 (s, 1H), 11.09 (s, 1H), 13.7 (s, 1H); Mass Spectrum : 
M+IT482. 

[39] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.2-2.31 (m, 8H), 2.33 
(s, 6H), 2.5 (s, 6H), 2.59 (t, 2H), 3.65 (d, 2H), 3.73 (t, 4H), 4.02 (s, 3H), 4.26 (t, 2H), 4.85 (s, 

20 1H), 7.17 (m, 4H), 7.9 (s, 1H), 8.55 (s, 1H), 12.59 (s, 1H); Mass Spectrum : M+H* 536. 
[40] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.13 (m, 2H), 2.36 (s, 
6H), 2.49 (m, 4H), 2.6 (t, 2H), 2.97 (t, 2H), 3.73 (t, 4H), 3.8 (q, 2H), 4.02 (s, 3H), 4.27 (t, 2H), 
4.65 (t, 1H), 7.21 (d, 4H), 7.8 (s, 1H), 8.6 (s, 1H), 12.6 (s, 1H); Mass Spectrum : M+H+ 518. 
[41] The product gave the following data: NMR Spectrum : (CDCfe) 0.42 (m£H), 0.71 (m, 

25 2H), 1.28 (m, 1H), 2.35 (s, 6H), 3.98 (m, 5H), 4.21 (m, 2H), 4.35 (br s, 1H), 5.1-5.25 (m, 2H), 
5.97 (m, 1H), 7.15 (s,lH), 7.18 (s, 3H), 7.91 (br s, 1H), 8.55 (s, 1H), 12.58 (br s, 1H); Mass 
Spectrum : M+Ef" 432. 

The l-(2,6-dimethylphenyl)-3^7^yclopropylmethoxy-6-methoxyquin^ 
yl)thiourea used as a starting material was prepared as follows :- 

30 A mixture of 4^4-bromo-2-fluorophenoxy)-7-hy(koxy-6-methoxyquinazoline (6.99 g), 

cyclopropylmethyl chloride (2.16 g), potassium iodide (0.043 g), potassium carbonate (12 g) 
and DMF (200 ml) was stirred and heated to 45°C for 16 hours. The mixture was cooled to 
ambient temperature and filtered The filtrate was evaporated and the residue was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent There was thus obtained 4-(4-bromo-2-fluorophenoxy> 
7-cyclopropylmethoxy-6-methoxyquinazoline (7.6 g); NMR Spectrum : (DMSOck) 0.43 (m, 
2H), 0.68 (m, 2H), 1.37 (m, 1H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45 (m, 1H), 7.57 (m, 
5 2H), 7.82 (m, 1H), 8.58 (s, 1H); Mass Spectrum : M+H+ 421 and 423. 

Using an analogous procedure to that described in the second last paragraph of the 
portion of Example 1 that is concerned with the preparation of starting materials, 4-(4-bromo- 
2-fluorophenoxy)-7-cyclopropylmethoxy-6-methoxyquinazoline (1.75 g) was reacted with 
ammonia in isopropanol. There was thus obtained 4-amino-7-cyclopropylmethoxy- 

10 6-methoxyquinazoline (1.75 g); NMR Spectrum : (DMSOck) 0.36 (m, 2H), 0.58 (m, 2H), L3 
(m, 1H), 3.88 (s, 3H), 3.94 (d, 2H), 6.97 (s, 1H), 7.39 (br s, 2H), 7.55 (s, 1H), 8.25 (s, 1H); 
Mass Spectrum : M+H* 246. 

4-Amino-7-cyclopropylmethoxy-6-methoxyquinazoline was reacted with 
2,6-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 

15 paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : NMR Spectrum : 
(DMSOd*) 0.39 (m, 2H), 0.61 (m, 2H), 1.32 (m, 1H), 2.25 (s, 6H), 4.0 (m, 5H), 7.17 (s, 3H), 
7.25 (s, 1H), 8.17 (s, 1H), 8.72 (s, 1H), 11.08 (br s, 1H), 13.67 (s, 1H); Mass Spectrum : 
M+H 4 " 409. 

20 [42] The product gave the following data: NMR Spectrum : (CDCI3) 0.42 (m,2H), 0.69 (m, 
2H), 1.44 (m, 1H), 2.3 (s, 6H), 3.32 (s, 3H), 3.62 (br s, 2H), 3.77 (m, 2H), 4,02 (d, 5H), 4.65 
(br, 1H), 7.15 (s,lH), 7.17 (s, 3H), 7.88 (br s, 1H), 8.57 (s, 1H), 12.52 (br s, 1H); Mass 
Spectrum : M+H* 450. 

[43] The product gave the following data: NMR Spectrum : (DMSOck) 0.36 (m, 2H), 0.58 
25 (m, 2H), 1.23-1.31 (m, 1H), 2.22 (s, 6H), 2.24 (s, 6H), 2.32-2.66 (m, 2H), 3.55 (m, 2H), 3.75 
(br s, 3H), 3.96 (d, 2H), 7.04 (s, 1H), 7.16 (s, 3H), 7.55 (br s, 1H), 8.38 (s, 1H); Mass 
Spectrum : M+H 4 ^ 463. 

[44] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.1 (t, 3H), 
1.72 (m, 4H), 2.27 (s, 6H), 2.64 (m, 4H), 2.9 (m, 2H), 3.52 (q, 2H), 3.65 (s, 4H), 3.75 (s, 3H), 
30 4.23 (m, 2H), 7.07 (s,lH), 7.17 (s, 3H), 7.56 (s, 1H), 8.42 (s, 1H), 10.3-10.8 (br s, 1H); Mass 
Spectrum : M+H* 507. 

The l-(2,6-dimethylphenyl)-3-[6-meto^ 
yl]thiourea used as a starting material was prepared as follows :- 
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4-(4-Bromo-2-fluorophenoxy)-7~hydroxy~6-methoxyquinazoline was reacted with 
2-pynolidin-l-ylethyl chloride using an analogous procedure to that described in the third last 
paragraph of Note [15] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(2-pyrrolidin-l-ylethoxy)quinazoline; NMR Spectrum: (CDC1 3 ) 1.83 (m, 4H), 2.69 (m, 4H), 
5 3.06 (t, 2H), 4.04 (s, 3H), 4.34 (t, 2H), 7.21 (t, 1H), 7.31 (s, 1H), 7.4 (t, 2H), 7.53 (s, 1H), 8.6 
(s, 1H); Mass Spectrum : M+H* 462 & 464. 

Using an analogous procedure to that described in the second last paragraph of the 
portion of Example 1 that is concerned with the preparation of starting materials, 4~(2-bromo- 
4-fluorophenoxy)^-methoxy~7~(2-pyiroUdin-l-ylethoxy)quinazoline was reacted with 

10 ammonia to give 4-amino-6-methoxy-7K2-pynx>Udin-l-ylethoxy)qinnazolm NMR 

Spectrum : (CDC1 3 ) 1.7 (s, 4H), 2.5 (m, 4H), 2.83 (t, 2H), 3.87 (s, 3H), 4.19 (t, 2H), 7.07 (s, 
1H), 7.39 (s, 2H), 7.56 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H+ 289. 

4-Amino^-methoxy-7-(2-pym)Udin-l-ylethoxy)quinazoline was reacted with 
2,6-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 

15 paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : NMR Spectrum : (CDCI3) 
1.78 (m, 4H), 1.95 (br s, 2H), 2.28 (s, 6H), 2.64 (br t, 4H), 2.99 (t, 2H), 3.98 (s, 3H), 4.27 (t, 
2H), 7.05 (s, 1H), 7.08-7.17 (m, 3H), 7.26 (s, 1H), 7.97 (s, 1H), 8.64 (s, 1H), 13.34 (s, 1H); 
Mass Spectrum : M+H* 452. 

20 [45] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 1.44 (m, 
2H), 1.78 (m, 3H), 1.96 (m, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.78 (m, 2H), 3.8 (s, 3H), 4.0 (d, 
2H), 4.18 (m, 2H), 5.14 (m, 1H), 5.3 (m, 1H), 6.0-6.1 (m, 1H), 7.12 (s, 1H), 7.2-7.32 (m, 4H), 
7.64 (s, 1H), 7.96 (m, 1H), 8.44 (s, 1H), 10.7 (s, 1H); Mass Spectrum : M+H*" 475. 
The l-(2-methylphenyl)-3-[6nmethoxy-7-^ 

25 4-yl]thiourea used as a starting material was prepared as follows :- 

4-Amino-6-methoxy-7-(N-methy was reacted with 

2-methylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : Mass Spectrum : 

30 M+H f 452. 

[46] The product gave the following data: NMR Spectrum : (DMSOck, 100°C) 1.42 (m, 
2H), 1.8 (m, 3H), 1.96 (t, 2H), 2.19 (s, 3H), 2.31 (s, 3H), 2.79 (m, 2H), 3.0 (s, 3H), 3.49 (t, 
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2H), 3.85 (s, 3H), 3.95 (m, 2H), 4.01 (d, 01), 7.11 (s, 1H), 7.2 (br s,lH), 7.3 (m, 2H), 7.4 (d, 
1H), 7.71 (s, 1H), 8.48 (s, 1H), 11.67 (br s, 1H); Mass Spectrum : M+H* 575 and 577. 
[47] Hie product gave the following data: NMR Spectrum: (DMSOdg, 100°C) 1 .22-1 .43 
(m, 11H), 1.67-1.95 (m, 5H), 2.13 (s, 3H), 2.27 (s, 6H), 2.77 (d, 2H), 3.8-4.0 (m, 7H), 6.52 
5 (br s, 1H), 7.04 (s, 1H), 7.18 (s, 3H), 7.8 (s, 1H), 8.42 (s, 1H), 12.26 (s, 1H); Mass Spectrum : 
M+H+563. 

[48] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.3-1.5 (m, 
2H), 1.7-1.82 (m, 3H), 1.82-1.95 (m, 2H), 2.17 (s, 3H), 2.24 (s, 6H), 2.75 (d, 2H), 3.35-3.5 
(m, 3H), 3.62-3.8 (m, 5H), 3.95 (m, 2H), 4.35 (br s, 1H), 4.75 (br s, 1H), 7.03 (br s, 1H), 7.14 

10 (br s, 3H), 7.52 (br s, 1H), 8.41 (br s, 1H); Mass Spectrum : M+lf" 523. 

[49] The product gave the following data: NMR Spectrum : (CDCI3) 2.13 (m, 2H), 2.29 (s, 
6H), 2.48 (m, 4H), 2.57 (t, 2H), 3.63 (s, 3H), 3.73 (m, 2H), 4.0 (s, 3H), 4.26 (t, 2H), 4.7 (s, 
1H), 7.19 (m, 4H), 7.88. (s, 1H), 8.57 (s, 1H), 12.5 (s, 1H); Mass Spectrum : M+lf 551. 
[50] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.4 (s, 9H), 

15 1.72 (m, 4H), 2.31 (s, 6H), 2.6 (m, 4H), 2.9 (t, 2H), 3.88 (s, 3H), 4.06 (d, 2H), 4.25 (t, 2H), 
6.75 (br s, 1H), 7.07 (s, 1H), 7.17 (s, 3H), 7.75 (s, 1H), 8.47 (s, 1H), 11.4-11.8 (br s, 1H); 
Mass Spectrum : M+H 1 " 549. 

[51] The product gave the following data: NMR Spectrum : (DMSOdfi, 100°C) 1.41 (m, 
2H), 1.79 (m, 3H), 1.93 (t, 2H), 2.21 (s, 3H), 2.3 (s, 3H), 2.77 (m, 4H), 3.71 (s, 3H), 3.78 (q, 

20 2H), 3.99 (d, 2H), 6.73 (s, 1H), 6.84 (s, 1H), 7.08 (s, 1H), 7.22-7.31 (m, 2H), 7.39-7.53 (m, 
4H), 8.3 (br s, 1H), 8.41 (s, 1H); Mass Spectrum : M+lT 563 and 565. 
[52] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.41 (m, 
2H), 1.79 (m, 3H), 1.98 (t, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.79 (d, 2H), 3.2 (t, 2H), 3.75 (s, 3H), 
3.91 (q, 2H), 4.0 (d, 2H), 7.1 (s, 1H), 7.15-7.33 (m, 4H), 7.41 (d, 1H), 7.58 (s, 1H), 7.7 (m, 

25 1H), 8.11 (br s, 1H), 8.4 (s, 1H), 8.46 (d, 1H), 10.67 (br s, 1H); Mass Spectrum : M+H* 574 
and 576. 

[53] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.41 (m, 
2H), 1.77 (d, 3H), 1.94 (t, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.78 (d, 2H), 3.01 (m, 2H), 3.7 (s, 3H), 
3.78 (q, 2H), 4.0 (d, 2H), 7.08 (s, 1H), 7.18-7.36 (m, 7H), 7.41 (4 1H), 7.49 (s, 1H), 8.3 (br s, 
30 1H), 8.4 (s. IIP. 10.4 (br s. 1H): Mass Spectrum : M+H* 573 and 575. 

[54] The product gave the following data: NMR Spectrum : (CDCI3) 2.14 (m, 2H), 2.25 (s; 
6H), 2.49 (m, 4H), 2.58 (t, 2H), 3.73 (t, 4H) 4.1 (s, 3H), 4.27 (t, 2H), 4.82 (d, 1H), 4.9 (d, 2H), 
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6.87 (t, 3H), 7.06 (s, 1H), 7.18 (m, 3H), 8.1 (s, 1H), 8.55 (s, 1H), 12.71 (s, 1H); Mass 
Spectrum : M+H* 591. 

[55] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.3-1.5 (m, 
2H), 1.64-2.04 (m, 10H), 2.15 (s, 3H), 2.25 (s, 6H), 2.74 (d, 2H), 3.5-3.9 (m, 8H), 3.95 (d, 
5 2H), 4.14 (m, 1H), 7.02 (s, 1H), 7.14 (s, 3H), 7.44 (s, 1H), 8.41 (s, 1H); Mass Spectrum : 
M+H* 533. 

[56] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.5 (m, 1H), 
1.67 (m, 4H), 1.83 (m, 4H), 1.96 (m, 1H), 2.26 (s, 6H), 2.6 (m, 4H), 2.9 (t, 2H), 3.5-3.8 (m, 
4H), 3.75 (s, 3H), 4.18 (m, 1H), 4.21 (t, 2H), 7.06 (s, 1H), 7.17 (s, 3H), 7.52 (s, 1H), 8.47 (s, 

10 1H), 10.0-10.8 (br s, 1H); Mass Spectrum : M+H* 519. 

[57] The 2-aminomethyl- 1 ,4-dioxane, used as a starting material was obtained using the 
procedure described in Chemical Abstracts, volume 132, abstract 293722. The product gave 
the following data: NMR Spectrum : (DMSOde, 100°C) 1.72 (m, 4H), 1.99 (m, 2H), 2.56 (m, 
4H), 2.62 (t, 2H), 3.41 (m, 1H), 3.5-3.62 (m, 4H), 3.66-3.78 (m, 4H), 3.83-3.92 (m, 3H), 4.2 

15 (t, 2H), 7.11 (s, 1H), 7.2 (m, 2H), 7.34-7.44 (m, 2H), 8.49 (s, 1H), 9.09 (br s, 1H), 9.83 (br s, 
1H); Mass Spectrum : M+H* 557. 

[58] The product gave the following data: NMR Spectrum : (DMSOd6, 100°C) 1.34-1.54 
(m, 8H), 1.78 (m, 3H), 1.95 (t, 2H), 2.2 (s, 3H), 2.34 (s, 3H), 2.5 (m, 4H), 2.62 (t, 2H), 2.79 
(d, 2H), 3.61 (q, 2H), 3.73 (s, 3H), 3.99 (d, 2H), 7.11 (s, 1H), 7.24 (m, 1H), 7.31 (m, 1H), 7.42 

20 (m, 2H), 8.46 (s, 1H), 10.63 (s, 1H); Mass Spectrum : M+H* 580 and 582. 

[59] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.4 (m, 2H), 
1.78 (m, 3H), 1.88 (m, 2H), 1.97 (t, 2H), 2.2 (s, 3H), 2.32 (s, 3H), 2.39 (t, 4H), 2.44 (t, 2H), 
3.58 (m, 6H), 3.8 (d, 2H), 3.74 (s, 3H), 3.99 (d, 2H), 7.08 (s, 1H), 7.21-7.33 (m, 2H), 7.41 (m, 
2H), 8.4 (br s, 1H), 8.42 (s, 1H), 10.28 (br s, 1H); Mass Spectrum : M+H* 596 and 598. 

25 [60] The product gave the following data: NMR Spectrum : (DMSOdA. 100°C) 0.41 (m. 
2H), 0.62 (m, 2H), 1.3 (m, 1H), 1.33-1.47 (m, 6H), 2.27 (s, 6H), 2.43 (m, 4H), 2.55 (m, 2H), 
3.57 (m, 2H), 3.75 (s, 3H), 3.97 (d, 2H), 7.04 (s, 1H), 7.16 (s, 3H), 7.59 (s, 1H), 8.43 (s, 1H); 
Mass Spectrum : M+H* 503. 

[61] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 0.38 (m, 
30 2H), 0.59 (m, 2H), 1.28 (m, 1H), 2.28 (s, 6H), 2.46 (m, 4H), 2.62 (m, 2H), 3.53 (m, 4H), 3.64 
(br m, 2H), 3.79 (s, 3H), 3.98 (d, 2H), 7.05 (s, 1H), 7.17 (s, 3H), 7.6 (s, 1H), 8.42 (s, 1H); 
Mass Spectrum : M+H'' 505. 



WO 02/00644 



-90- 



PCT/GB01/02698 



[62] The product gave the following data: NMR Spectrum : pMSOde, 100°C) 0.38 (m, 
2H), 0.59 (m, 2H), 1.27 (m, 1H), 1.84 (m, 2H), 2.27 (s, 6H), 2.37 (m, 4H), 2.44 (m, 2H), 3.48- 
3.58 (m, 6H), 3.77 (s, 3H), 3.98 (d, 2H), 7.05 (s, 1H), 7.15 (s, 3H), 7.57 (s, 1H), 8.4 (s, 1H); 
Mass Spectrum: M+H* 519. 
5 [63] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .89 (m, 
4H), 2.09 (t, 2H), 2.29 (s, 6H), 2.54 (t, 4H), 2.8 (t, 2H), 3.3 (t, 2H), 3.37 (t, 2H), 3.49 (q, 2H), 
3.6 (t, 4H), 3.8 (s, 3H), 4.26 (t, 2H), 7.11 (s, 1H), 7.19 (s, 3H), 7.30 (br s, 1H), 7.61 (s, 1H), 
8.43 (s, 1H), 10.8 (br s, 1H); Mass Spectrum : M+H* 576. 

[64] The product gave the following data: NMR Spectrum : (DMSOdc, 100°C) 1.39 (m, 
10 2H), 1.77 (m, 3H), 1.93 (t, 2H), 2.17 (s, 3H), 2.31 (s, 3H), 2.57 (m, 2H), 2.77 (m, 2H), 3.22 
(m, 1H), 3.36-3.9 (m, 9H), 3.96 (d, 2H), 7.09 (s, 1H), 7.23 (t, 1H), 7.3 (d, 1H), 7.39 (d, 1H), 
7.47 (s, 1H), 8.18 (br s, 1H), 8.42 (s, 1H), 10.4 (br s, 1H); Mass Spectrum : M+H f 569 and 
571. 

[65] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .41 (m, 
15 2H), 1.78 (d, 3H), 1.96 (t, 2H), 2.19 (s, 3H), 2.27 (s, 6H), 2.79 (m, 2H), 3.0 (s, 3H), 3.49 (t, 
2H), 3.89 (s, 3H), 3.95 (m, 2H), 4.01 (d, 2H), 6.56 (br s, 1H), 7.1 (s, 1H), 7.2 (m, 3H), 7.8 (s, 
1H), 8.47 (s, 1H), 11.72 (br s, 1H); Mass Spectrum : M+H* 555. 

[66] The product gave the following data: NMR Spectrum : (DMSOdfi, 100°C) 1.3-1.5 (m, 
2H), 1.64-2.04 (m, 10H), 2.15 (s, 3H), 2.25 (s, 6H), 2.74 (d, 2H), 3.5-3.9 (m, 8H), 3.95 (d, 
20 2H), 4.14 (m, 1H), 7.02 (s, 1H), 7.14 (s, 3H), 7.44 (s, 1H), 8.41 (s, 1H); Mass Spectrum : 
Mf!! 4 ^. 

[67] The product gave the following data: Mass Spectrum : M+H* 533. 
[68] The product gave the following data: Mass Spectrum : M+H* 592. 
[69] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 1.4 (m, 2H), 
25 1.58 (m, 3H), 1.65-1.8 (m, 8H), 1.98 (t, 2H), 2.2 (s, 3H), 2.33 (s, 3H), 2.8 (d, 2H), 3.52 (q, 
2H), 3.73 (s, 3H), 4.0 (d, 2H), 7.1 (s, 1H), 7.28 (m, 2H), 7.41 (m, 2H), 8.3 (br s, 1H), 8.45 (s, 
1B0, 10.25 (br s, 1H); Mass Spectrum : M+lT" 564 and 566. 

[70] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.18 (s, 6H), 
1.6 (m, 2H), 1.97 (d, 3H), 2.25 (t, 2H), 2.4 (s, 3H), 2.51 (s, 3H), 2.99 (d, 2H), 3.51 (s, 2H), 
30 3.62 (d, 2H), 3.9 (s, 3H), 4.26 (d, 2H), 4.71 (s, 1H), 7.21 (s, 1H), 7.4-7.61 (m, 4H), 8.63 (s, 
1H): Mass Spectrum : M+H* 555 and 557. 

[71] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.41 (m, 
2H), 1.52 (m, 2H), 1.6 (m, 2H), 1.79 (d, 3H), 1.92-2.07 (m, 6H), 2.2 (s, 3H), 2.31 (m, 5H), 
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2.79 (d, 2H), 3.61 (q, 2H), 3.72 (s, 3H), 4.0 (d, 2H), 5.53 (s, 1H), 7.09 (s, 1H), 7.23-7.33 (m, 
2H), 7.4 (d, 1H), 7.47 (s, 1H), 8.43 (s, 1H); Mass Spectrum : M+lf" 577 and 579. 
[72] The product gave the following data: NMR Spectrum: (DMSOtk, 100°C) 1 .38 (s, 9H), 
1.72 (m, 4H), 1.92 (m, 2H), 1.97 (m, 2H), 2.61 (t, 2H), 2.8 (s, 3H), 2.83 (s, 3H), 3.34 (t, 2H), 
5 3.52 (q, 2H), 3.78 (s, 3H), 4.19 (t, 2H), 7.07 (s, 1H), 7.24-7.34 (m, 2H), 7.42 (m, 1H), 7.49 (br 
s, 1H), 8.0-8.3 (br s, 1H), 8.44 (s, 1H), 10.3-10.7 (br s, 1H); Mass Spectrum : M+H* 640 and 
642. 

[73] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 

10 following data: NMR Spectrum : (DMSOd$, 100°C) 1.39 (s, 9H), 1.41 (s, 3H), 1.9 (m, 2H), 
2.31 (s, 3H), 2.56 (t, 4H), 2.8 (t, 2H), 3.33 (t, 2H), 3.52 (q, 2H), 3.6 (t, 4H), 3.8 (s, 3H), 4.27 
(t, 2H), 7.12 (s, 1H), 7.2 (t, 1H), 7.27 (t, 1H), 7.31 (d, 2H), 7.64 (s, 1H), 8.46, (s, 1H); Mass 
Specfrum: M+lT 608. 

The l-(2-memylphenyl)-3-[6-memoxy-7-(2-morpholmc«moxy)qumazolin- 

15 4-yl]thiourea used as a starting material was prepared as follows :- 

4^Annno-6-memoxy-7-(2-morpholmoemoxy)qumazoline was reacted with 
2-methylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material; NMR Spectrum : (CDCI3) 

20 2.44 (s, 3H), 2.66 (t, 4H), 2.96 (t, 2H), 3.76 (t, 4H), 4.09 (s, 3H), 4.37 (t, 2H), 7.11 (s, 1H), 
7.33 (m, 4H), 7.76 (d, 1H), 8.71 (s, 1H), 8.86 (s, 1H), 13.73 (s, 1H); Mass Spectrum : 
M+H+454. 

[74] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 

25 following data: NMR Spectrum : (DMSOdg, 100°C) 1.8 (m, 2H), 2.1 (s, 6H), 2.34 (s, 3H), 2.39 
(t, 2H), 2.57 (t, 4H), 2.82 (t, 2H), 3.61 (m, 6H), 3.82 (s, 3H), 4.29 (t, 2H), 7.15 (s, 1H), 7.23 (t, 
1H), 7.3 (t, 1H), 7.36 (d, 2H), 7.69 (s, 1H), 8.47 (s, 1H); Mass Spectrum : M+H f 522. 
[75] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 

30 following data: NMR Spectrum : (DMSOde, 100°C) 1.79 (m, 2H), 2.1 (s, 6H), 2.34 (s, 3H), 
2.39 (t, 2H), 2.58 (t, 4H), 2.82 (t, 2H), 3.6 (t, 6H), 3.77 (s, 3H), 4.26 (t, 2H), 7.11 (s, 1H), 7.28 
(t, 1H), 7.33 (d, 1H), 7.42 (d, 1H), 7.53 (s, 1H), 8.47, (s, 1H); Mass Spectrum : M+H* 556 and 
558. 
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[76] THF was used as the reaction solvent in place of a 1:1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum: (DMSOd*, 100°C) 1.39 (s, 9H), 1.91 (m, 2H), 2.33 (s, 3H), 
2.55 (t, 4H), 2.8 (t, 2H), 2.84 (s, 3H), 3.32 (t, 2H), 3.53 (q, 2H), 3.6 (t, 4H), 3.77 (s, 3H), 4.27 
5 (t, 2H), 7.11 (s, 1H), 7.26 (t, 1H), 7.32 (d, 1H), 7.41 (d, 1H), 7.5 (s, 1H), 8.46, (s, 1H); Mass 
Spectrum : M+H+ 642 and 644. 

[77] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOck, 100°C) 1.81 (m, 2H), 2.14 (s, 6H), 2.4 (t, 2H), 

10 2.56 (t, 4H), 2.81 (t, 2H), 3.6 (m, 6H), 3.81 (s, 3H), 4.29 (t, 2H), 7.14 (s, 1H), 7.29 (t, 1H), 
7.41 (t, 1H), 7.57 (d, 1H), 7.61 (d, 2H), 8.49 (s, 1H), 8.6, (br s, 1H); Mass Spectrum : 
M+H+542 and 544. 

The l-(2-cUorophenyl)-3-[6-methoxy-7"(2-morpholinoethoxy)qiiinazolin- 
4-yl] thiourea used as a starting material was prepared as follows :- 

15 4-Amino^-methoxy-7-(2-morpholinoethoxy)quinazoline was reacted with 

2-chlorophenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material; NMR Spectrum : (CDCI3) 
2.65 (t, 4H), 2.99 (t, 2H), 3.77 (t, 4H), 4.07 (s, 3H), 4.35 (t, 2H), 7.11 (s, 1H), 7.26 (m, 1H), 

20 7.36 (m, 2H), 7.52 (d, 1H), 8.4 (d, 1H), 8.76 (s, 1H), 8.87 (s, 1H), 14.37 (s, 1H); Mass 
SEecfrum: M+H 4 " 474 and 476. 

[78] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSCkk, 1Q0°C) 2.3 (s, 6H), 2.53 (t, 4H), 2.64 (t, 2H), 2.81 

25 (t, 2H), 3.6 (m, 6H), 3.7 (s, 3H), 4.25 (t, 2H), 7.12 (s, 1H), 7.33 (m, 2H), 7.57 (m, 2H), 8.47 (s, 
1H), 9.0 (br s, 1H); Mass Spectrum : M+lT 562 and 564. 

Hie l-(2,6^cMorophenyl)-3-[6-methoxy-7K2-moipholinoethoxy)quinazolin- 
4-yl]thiourea used as a starting material was prepared as follows :- 

4-Amino-6-methoxy-7-(2-morpholinoethoxy)quinazoline was reacted with 

30 2,6-dichlorophenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material; NMR Spectrum : (CDCI3) 
2.68 (t, 4H), 2.97 (t, 2H), 3.75 (t, 4H), 4.06 (s, 3H), 4.38 (t, 2H), 7.17 (s, 1H), 7.31 (d, 1H), 
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7.47 (t, 2H), 8.03 (s, 1H), 8.75 (s, 1H), 9.09 (s, 1H), 13.72 (s, 1H); Mass Spectrum : M+H+ 508 
and 510. 

[79] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
5 following data: NMR Spectrum : pMSOd$, 100°C) 1.83 (m, 2H), 2.15 (s, 6H), 2.4 (t, 2H), 
2.57 (t, 4H), 2.81 (t, 2H), 3.58 (m, 6H), 3.73 (s, 3H), 4.25 (t, 2H), 7.12 (s, 1H), 7.36 (t, 1H), 
7.42 (s, 1H), 7.59 (d, 2H), 8.47 (s, 1H), 8.8 (br s, 1H); Mass Spectrum: M+H+ 576 and 578. 
[80] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
10 following data: NMR Spectrum : (DMSOdg, 100°C) 1.4 (s, 9H), 1.91 (m, 2H), 2.55 (t, 4H), 
2.79 (t, 2H), 2.83 (s, 3H), 3.35 (t, 2H), 3.52 (q, 2H), 3.61 (t, 4H), 3.75 (s, 3H), 4.29 (t, 2H), 
7.14 (s, 1H), 7.38 (s, 1H), 7.44 (s, 1H), 7.58 (d, 2H), 8.47 (s, 1H); Mass Spectrum : M+H+ 662 
and 664. 

[81] The product gave the following data: NMR Spectrum: (DMSOd«, 100°C) 0.98 (d, 3H), 
15 2.2 (s, 6H), 2.27 (s, 6H), 2.52 (t, 4H), 2.79 (t, 2H), 2.88 (m, 1H), 3.49-3.52 (m, 2H), 3.59 (t, 
4H), 3.76 (s, 3H), 4.23 (m, 2H), 7.1 (s, 1H), 7.16 (m, 3H), 7.54 (s, 1H), 8.41, (s, 1H), 10.67 (br 
s, 1H); Mass Spectrum : M+H* 536. 

[82] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 1.76 (m, 
2H), 2.08 (s, 6H), 2.29 (s, 6H), 2.37 (t, 2H), 3.6 (t, 2H), 3.82 (s, 3H), 5.28 (s, 2H), 7.2 (m, 4H), 

20 7.34 (m, 1H) 7.41 (m, 2H), 7.5 (d, 2H), 7.69 (s, 1H), 8.44 (s, 1H), 10.8 (br s, 1H); Mass 
Spectrum : M+H 1 " 513. 

The H7-benzyloxy-6-memoxyqumazohn-4-yl)-3-(2,6-dlmemylphenyl)^ used 
as a starting material was prepared as follows :- 

A mixture of 7-benzyloxy^memoxy-3,4slmydroquinazolin-4-one Ofnternational 

25 Patent Application WO 97/22596, Example 1 thereof; 25.1 g), thionyl chloride (450 ml) and 
DMF (1 ml) was stirred and heated to reflux for 2 hours. The mixture was evaporated and the 
residue was dissolved in toluene and the solution was evaporated. The resultant solid was 
suspended in methylene chloride (500 ml), solid potassium carbonate (39 g) was added and 
the mixture was stirred for 10 minutes. Water (500 ml) was added and the mixture stirred for 

30 another 10 minutes. The methylene chloride layer was separated, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and ethyl acetate as eluent There was thus 
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obtained 7-benzyloxy-4^hloro-6-methoxyquinazoline (21.54 g); NMR Spectrum : (DMSOde) 
4.0 (s, 3H), 5.36 (s, 2H), 7.31-7.46 (m, 4H), 7.51 (d, 2H), 7.58 (s, 1H), 8.88 (s, 1H). 

A portion (3 g) of the material so obtained was dissolved in a 1M solution of ammonia 
in isopropanol (50 ml). Liquid ammonia (5 ml) was added and the reaction mixture was 
5 sealed in a Carius tube. The reaction mixture was heated to 120°C for 16 hours. Hie Carius 
tube was cooled and opened and the reaction mixture was evaporated. The residue was stirred 
under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was isolated 
and washed in turn with water and methyl tert-butyl ether. There was thus obtained 4-amino- 
7-benzyloxy-6-methoxyquinazoline (2.65 g); NMR Spectrum : (DMSOd<>) 3.88 (s, 3H), 3.9 (s, 

10 3H), 7.2 (s, 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 1H); Mass Spectrum : M+lf 230. 
4-Amino-7-benzyloxy-6-methoxyquinazoline was reacted with 
2,6-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material; NMR Spectrum : (DMSOd^) 

15 2.22 (s, 6H), 4.0 (s, 3H), 5.33 (s, 2H), 7.14 (m, 3H), 7.31-7.54 (m, 6H), 8.2 (s, 1H), 8.7 (s, 
1H), 11.12 (s, 1H), 13.69 (s, 1H). 

[83] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 2.24 (s, 6H), 
2.29 (s, 6H), 2.57 (t, 2H), 3.6 (q, 2H), 3.8 (s, 3H), 5.28 (s, 2H), 7.19 (m, 4H), 7.34 (t, 1H) 7.41 
(t, 2H), 7.5 (t, 2H), 7.62 (s, 1H), 8.43 (s, 1H); Mass Spectrum : M+H* 499. 
20 [84] The product gave the following data: NMR Spectrum : (CDCk) 0.87 fd 6HI 1.85 (m. 
2H), 2.12 (m, 2H), 2.31 (s, 6H), 2.5 (t, 4H), 2.58 (t, 2H), 2.75 (m, 3H), 3.72 (m, 6H), 4.03 (s, 
3H), 4.25 (t, 2H), 5.17 (m, 1H), 7.15 (s, 3H), 7.18 (s, 1H), 7.86 (s, 1H), 8.57 (s, 1H), 12.5 (s, 
1H); Mass Spectrum : M+H* 564. 

[85] The product gave the following data: NMR Spectrum : (DMSOd6, 100°C) 1.54 (m, 
25 2H), 1.64^-1.78 (m, 4H), 2.27 (s, 6H), 2.47 (t, 2H), 2.54 (t, 4H), 2.8 (t, 2H), 3.52 (q, 2H), 3.61 
(t, 4H), 3.77 (s, 3H), 4.26 (t, 2H), 7.11 (s, 1H), 7.18 (s, 3H), 7.58 (s, 1H), 8.43 (s, 1H), 10.5 (br 
s, 1H); Mass Spectrum : M+lT 546. 

[86] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 0.94 (s, 6H), 
2.28 (s, 6H), 2.55 (t, 4H), 2.8 (t, 2H), 3.29 (s, 2H), 3.47 (d, 2H), 3.61 (t, 4H), 3.73 (s, 3H), 
30 4.25 (t, 2H), 4.5 (s, 1H), 7.1 (s, 1H), 7.17 (s, 3H), 7.5 (s, 1H), 8.44 (s, 1H), 10.2 (br s, 1H); 
Mass Spectrum : M+lf" 537. 

[87] THF was used as the reaction solvent in place of a 1 : 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
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Mowing data: NMR Spectrum : (DMSOd*. 100°C) 2.29 (s, 6H), 2.32 (s, 3H), 2.55 (t, 4H), 2.6 
(t, 2H), 2.8 (t, 2H), 3.61 (m, 6H), 3.8 (s, 3H), 4.26 (t, 2H), 7.14 (s, 1H), 7.2 (t, 1H), 7.28 (t, 
1H), 7.36 (t, 2H), 7.67 (s, 1H), 7.85 (br s, 1H), 8.48 (s, 1H); Mass Spectrum : M+H* 508. 
[88] Hie product gave the following data: NMR Spectrum: (DMSOd,,, 100°C) 1.53 (m, 
5 4H), 1.99 (d, 4H), 2.27 (m, 10H), 2.57 (t, 4H), 2.8 (t, 2H), 3.58 (t, 4H), 3.79 (s, 3H), 4.25 (t, 
2H), 5.46 (s, 1H), 7.11 (s, 1H), 7.19 (s, 3EQ, 7.6 (s, 1H), 8.42 (s, 1H), 10.7 (br s, 1H); Mass 
Spectrum : M+H 4- 559. 

[89] The product gave the following data: NMR Spectrum : (DMSOdc, 100°C) 1.78 (m, 
2H), 2.06 (s, 6H), 2.28 (s, 6H), 2.35 (t, 2H), 3.6 (t, 2H), 3.83 (s, 3H), 5.31 (s, 2H), 7.2 (s, 4H), 

10 7.32 (t, 2H), 7.55 (d, 1H), 7.68 (s, 1H), 7.8 (t, 1H), 8.41 (s, 1H), 8.59 (d, 1H), 10.8 (br s, 1H); 
Mass Spectrum : M+H* 514. 

The l-(2,OHQlmefoylphenyl)-3-[6-me 
4-yl]thiourea used as a starting material was prepared as follows :- 

A mixture of 4^4-bromo-2-fluorophenoxy>7-hydroxy-6-methoxyquinazoline (9.0 g), 

15 2-pyridylmethyl chloride hydrochloride (4.49 g), anhydrous potassium carbonate (17.2 g) and 
NMP (100 ml) was stirred and heated to 85°C for 16 hours. About half of the solvent was 
evaporated and the resulting slurry was poured into water (900 ml). The mixture was stirred 
for two hours and the resultant precipitate was isolated. There was thus obtained 4-(4-bromo- 
2-fluorophenoxy)^memoxy-7-(2-pyridylmemoxy)quinazoline (9.72 g); NMR Spectrum : 

20 (CDC1 3 ) 4.11 (s, 3H), 5.47 (s, 2H), 7.27 (m, 2H), 7.42 (m, 3H), 7.6 (d, 2H), 7.76 (m, 1H), 8.6 
(s, 1H), 8.66 (s, 1H); Mass Spectrum: M+H + 456 and 458. 

Using an analogous procedure to that described in the second last paragraph of the 
portion of Example 1 that is concerned with the preparation of starting materials, 4-(4-bromo- 
2-fluorophenoxy)^-memoxy-7-(2-pyridylmemoxy)quinazoline was reacted with ammonia in 

25 isopropanol. There was thus obtained 4-ammo^memoxy-7-(2-pyridylmemoxy)qumazoline; 
NMR Spectrum : (DMSOd*) 3.9 (s, 3H), 5.31 (s, 2H), 7.13 (s, 1H), 7.39 (m, 3H), 7.56 (d, 1H), 
7.62 (s, 1H), 7.86 (m, 1H), 8.24 (s, 1H), 8.61 (d, 1H); Mass Spectrum : M+H 4 283. 

The material so obtained was reacted with 2,6-dimethylphenyl isotbiocyanate using an 
analogous procedure to that described in the last paragraph of the portion of Example 1 which 

30 is concerned with the preparation of starting materials. There was thus obtained the required 
starting material; NMR Spectrum : (DMSOds) 2.23 (s, 6H), 4.04 (s, 3H), 5.4 (s, 2H), 7.14 (s, 
3H), 7.39 (m, 2H), 7.59 (d, 1H), 7.88 (m, 1H), 8.21 (s, 1H), 8.61 (d, 1H), 8.69 (d, 1H), 11.14 
(s, 1H), 13.67 (s, 1H); Mass Spectrum : M+lf446. 
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[90] TTie product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.27 (d, 
12H), 2.6 (t, 2H), 3.6 (t, 2H), 3.86 (s, 3H), 5.31 (s, 2H), 7.19 (m, 4H), 7.32 (m, 1H), 7.55 (d, 
1H), 7.61 (s, 1H), 7.82 (t, 1H), 8.42 (s, 1H), 8.6 (s, 1H), 10.8 (br s, IB); Mass Spectrum: 
M+IT500. 

5 [91] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.52-1.7 (m, 
4H), 1.8-1.94 (m, 2H), 2.01 (q, 1H), 2.1 (s, 3H), 2.28 (s, 7H), 2.75 (s, 1H), 3.52 (m, 1H), 3.66 
(m, 1H), 3.86 (s, 3H), 5.32 (s, 2H), 7.19 (s, 4H), 7.31 (t, 1H), 7.54 (d, 1H), 7.71 (s, 1H), 7.82 
(t, 1H), 8.43 (s, 1H), 8.6 (s, 1H), 11.1 (br s, 1H); Mass Spectrum : M+lf" 540. 
[92] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.7 (m, 1H), 
10 1.9 (m, 2H), 1.99 (m, 1H), 2.29 (s, 6H), 3.57 (m, 1H), 3.65 (m, 2H), 3.8 (m, 4H), 4.15 (m, 
1H), 5.31 (s, 2H), 7.18 (s, 4H), 7.33 (m, 1H), 7.55 (d, 1H), 7.81 (t, 1H), 8.42 (s, 1H), 8.6 (d, 
1H), 10.23 (br s, 1H); Mass Spectrum : M+lT 513. 

[93] The product gave the following data: NMR Spectrum: (DMSOd<>, 100°C) 1.69 (m, 
1H), 1.88 (m, 2H), 1.99 (m, 1H), 2.29 (s, 6H), 3.52 (m, 1H), 3.65 (m, 2H), 3.79 (m, 3H), 3.84 

15 (m, 1H), 4.15 (m, 1H), 5.31 (s, 2H), 7.19 (s, 4H), 7.33 (t, 1H), 7.54 (d, 2H), 7.81 (t, 1H), 8.43 
(s, 1H), 8.6 (d, 1H), 10.25 (br s„ 1H); Mass Spectrum : M+If" 513. 
[94] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.3 (s, 6H), 
3.79 (s, 3H), 4.8 (d, 2H), 5.3 (s, 2H), 7.17 (s, 1H), 7.2 (s, 3H), 7.25 (m, 1H), 7.33 (m, 1H), 
7.43 (d, 1H), 7.55 (m, 2H), 7.74 (t, 1H), 7.81 (t, 1H), 8.41 (s, 1H), 8.5 (d, 1H), 8.6 (d, 1H), 

20 11.03 (br s. 1H): Mass Spectrum : M+H*" 520. 

[95] The product gave the following data: NMR Spectrum : (DMSOdfi, 100°C) 2.28 (s, 6H), 
3.34 (s, 3H), 3.62 (t, 2H), 3.7 (t, 2H), 3.8 (s, 3H), 5.32 (s, 2H), 7.19 (s, 4H), 7.32 (m, 1H), 7.54 
(d, 1H), 7.6 (s, 1H), 7.82 (t, 1H), 8.42 (s, 1H), 8.59 (s, 1H), 10.54 (br s, 1H); Mass Spectrum : 
M+HU87. 

25 [96] The product gave the following data: NMR Spectrum: (DMSOdc, 100°C) 1.52 (m, 
2H), 1.68 (m, 4H), 2.27 (s, 6H), 2.48 (m, 2H), 3.51 (q, 2H), 3.8 (s, 3H), 5.31 (s, 2H), 7.18 (s, 
4H), 7.32 (t, 1H), 7.55 (d, 1H), 7.61 (s, 1H), 7.82 (t, 1H), 8.41 (s, 1H), 8.6 (d, 1H), 10.5 (br s, 
1H); Mass Spectrum : M+H* 524. 

[97] Glycine tert-butylamide (J. Med. Chem„ 1979, 22, 931) was used as the appropriate 
30 amine and 1,2-dimethoxyethane was used as a co-solvent The product gave the following 
data: NMR Spectrum: (DMSOde, 100°C) 1.22 (s, 9H), 1.24 (q, 2H), 1.7-2.0 (m, 5H), 2.14 (s, 
3H), 2.29 (s, 6H), 2.77 (m, 2H), 3.86 (s, 3H), 3.92 (d, 2H), 3.99 (d, 2H), 7.08-7.13 (m, 2H), 
7.19 (s, 3H), 7.33 (br s, 1H), 8.48 (s, 1H); Mass Spectrum : M+H* 562. 
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[98] Glycine isopropylamide (J. Amer. Chem. Soc.. 1967, §9, 6096) was used as the 
appropriate amine. Hie product gave the following data: NMR Spectrum: (DMSOcfc, 100°C) 
1.04 (d, 6H), 1.36-1.48 (m, 2H), 1.77 (br d, 3H), 1.96 (brt, 2H), 2.19 (s, 3H), 2.28 (s, 6H), 
2.78 (br d, 2H), 3.83 (s, 4H), 4.0 (m, 4H), 7.09 (s, 1H), 7.19 (s, 3H), 7.35 (m, 1H), 7.7 (s, 1H), 

5 8.45 (s, 1H); Mass Spectrum : M+H* 548. 

[99] Glycine N-(2-dimethylarrunoethyl)arnide fj. Amer. Chem. Soc.. 1967, 89, 7123) was 
used as the appropriate amine. The product gave the following data: NMR Spectrum: 
(DMSOde, 100°C) 1.3-1.44 (m, 2H), 1.68-1.84 (m, 3H),.1.86-1.95 (m, 2H), 2.02 (s, 6H), 2.15 
(s, 3H), 2.2-2.3 (m, 2H), 2.26 (s, 6H), 2.76 (d, 2H), 3.12-3.2 (m, 2H), 3.84 (s, 3H), 3.96-4.02 

10 fai. 4m. 7.06 fs. im. 7.16 fs. 3m. 7.4 (s. 1H1 7.7 fs. Lffi. 8.46 (s. 1HV. Mass Spectrum : 
M+H* 577. 

[100] (5)-Alanine tert-butyl ester hydrochloride was treated with triethylamine to give the 
required amine. The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 
1.3-1.46 (m, 14H), 1.72-1.8 (br d, 3H), 1.88-1.96 (m, 2H), 2.17 (s, 3H), 2.28 (s, 6H), 2.72- 
15 2.82 (br d, 2H), 3.88 (s, 3H), 3.98 (d, 2H), 4.38 (m 1H), 7.04 (s, 1H), 7.16 (s, 3H), 7.73 (s, 
1H), 8.45 (s, 1H); Mass Spectrum : M+H 1 " 577. 

[101] (R)-Alanine tert-butyl ester hydrochloride was treated with triethylamine to give the 
required amine. The product gave the following data: NMR Spectrum : (DMSOd^, 100°C) 
1.3-1.46 (m, 14H), 1.72-1.8 (br d, 3H), 1.88-1.96 (m, 2H), 2.17 (s, 3H), 2.28 (s, 6H), 2.72- 
20 2.82 (br d, 2H), 3.88 (s, 3H), 3.98 (d, 2H), 4.38 (m 1H), 7.04 (s, 1H), 7.16 (s, 3H), 7.73 (s, 
1H), 8.45 (s, 1H); Mass Spectrum : M+H*" 577. 

[102] (S)-Alanine tot-butyl ester hydrochloride was treated with triethylamine to give the 
required amine. The product gave the following data: NMR Spectrum : (DMSOcfc, 100°C) 
1.36 (s, 9H), 1.42 (d, 3H), 1.72 (m, 4H), 2.32 (s, 6H), 2.65 (m, 4H), 2.91 (t, 2H), 3.88 (s, 3H), 
25 4.24 (t, 2H), 4.48 (q, 1H), 7.12 (s, 1H), 7.19 (s, 1H), 7.77 (s, 1H), 8.47 (s, 1H), 11.4-11.75 (br 
s, 1H); Mass Spectrum : M+H* 563. 

[103] (K)-Alanine tert-butyl ester hydrochloride was treated with triethylamine to give the 
required amine. The product gave the following data: NMR Spectrum : (DMSOdg, 100°C) 

I. 35 (s, 9H), 1.46 (d, 3H), 1.7 (m, 4H), 2.28 (s, 6H), 2.63 (m, 4H), 2.91 (t, 2H), 3.88 (s, 3H), 
30 4.27 (t, 2H), 4.46 (quintet, 1H), 7.12 (s.lH), 7.18 (s, 1H), 7.75 (s, 1H), 8.46 (s, 1H), 11.45- 

I I. 65 (br s, 1H); Mass Spectrum : M+IT" 563. 
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[104] The product gave the following data: NMR Spectrum: (DMSOde, 100°C) 1.4 (s, 9H), 
2.3 (s, 6H), 2.54 (t, 4H), 2.8 (t, 2H), 3.6 (t, 4H), 3.89 (s, 3H), 4.02 (d, 2H), 4.28 (t, 2H), 7.11 
(s, 1H), 7.19 (s, 3H), 7.78 (s, 1H), 8.48 (s, 1H), 11.6 (br s, 1H); Mass Spectrum : M+H* 565. 
[105] Glycine isopropylamide was used as the appropriate amine. The product gave the 
following data: NMR Spectrum : (DMSOde, 100°C) 1.05 (d, 6H), 2.27 (s, 6H), 2.48-2.52 (m, 
4H), 2.78 (t, 2H), 3.56-3.62 (m, 4H), 3.82-3.9 (m, 4H), 4.02 (d, 2H), 4.25 (t, 2H), 7.15 (s, 1H), 
7.20 (s, 3H), 7.35 (br s, 1H), 7.73 (s, 1H), 8.25 (s, 1H); Mass Spectrum : M+H* 550. 
[106] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.4 (m, 
11H), 1.79 (d, 3H), 1.95 (t, 2H), 2.2 (s, 3H), 2.37 (s, 3H), 2.8 (m, 2H), 3.89 (s, 3H), 4.01 (d, 
2H), 4.07 (d, 2H), 7.11 (s, 1H), 7.31 (m, 2H), 7.44 (d, 1H), 7.7 (s, 1H), 8.49 (s, 1H); Mass 
Spectrum : M+H+ 583 and 585. 

[107] Glycine Diethylamide was used as the appropriate amine. The product gave the 
following data: NMR Spectrum : (DMSOde, 100°C) 1.42 (m, 2H), 1.79 (d, 2H), 1.96 (t, 2H), 

2.2 (s, 3H), 2.37 (s, 3H), 2.7 (d, 3H), 2.8 (d, 2H), 3.81 (s, 3H), 4.0 (d, 2H), 4.05 (d, 2H), 7.1 (s, 
1H), 7.3 (m, 2H), 7.52 (s, 1H), 7.61 (s, 1H), 8.59 (s, 1H); Mass Spectrum : M+H+ 540 and 542. 
[108] Glycine isopropylamide was used as the appropriate amine. The product gave the 
following data: NMR Spectrum : (DMSOdfi, 100°C) 1.02-1.10 (m, 6H), 1.32-1.44 (m, 2H), 
1.76 (br d, 3H), 1.93 (br t, 2H), 2.19 (s, 3H), 2.34 (s, 3H), 2.78 (d, 2H), 3.79 (s, 3H), 3.82-3.96 
(m, 1H), 3.98-4.04 (m, 4H), 7.05 (s, 1H), 7.22-7.34 (m, 3H), 7.41 (d, 1H), 7.6 (s, 1H), 8.45 (s, 
1H); Mass Spectrum : M+H*" 568 and 570. 

[109] (S)-Alanine tert-butyl ester hydrochloride was treated with triethylamine to give the 
required amine. The product gave the following data: NMR Spectrum : (DMSOd6, 100°C) 
1.19 (d, 3H), 1.34 (s, 6H), 1.4 (s, 9H), 3.9 (s, 3H), 4.44 (m, 1H), 5.3 (s, 2H), 6.99 (s, 1H), 7.18 
(s, 4H), 7.3 (m, 1H), 7.53 (d, 1H), 7.8 (m, 2H), 8.41 (s, 1H), 8.56 (d, 1H), 11.5 (br s, 1H); 
Mass Spectrum: M+H 1 " 557. 

[1 10] The product gave the following data: NMR Spectrum : (CDCI3) 2.13 (m, 2H), 2.2 (s, 
6H), 2.5 (t, 4H) 2.58 (t, 2H), 3.13 (t, 2H), 3.72 (t, 4H), 4.0 (m, 5H), 4.28 (t, 2H), 5.6 (m, 1H), 
7.05-7.21 (m, 6H), 7.58 (m, 1H), 7.98 (s, 1H), 8.22 (d, 1H), 8.57 (s, 1H), 12.43 (s, 1H); Mass 
Spectrum : M+H 1 " 570. 

[Ill] The product gave the following data: NMR Spectrum : (DMSOdg, 100°C) 2.29 (s, 6H), 

3.3 (s, 3H), 3.5 (t, 2H), 3.64 (t, 2H), 3.76 (s, 3H), 3.84 (t, 2H), 4.26 (t, 2H), 4.8 (d, 2H), 7.1 (s, 
1H), 7.2 (s, 3H), 7.25 (m, 1H), 7.45 (d, 1H), 7.54 (s, 1H), 7.77 (t, 1H), 8.48 (s, 1H), 8.51 (d, 
1H), 11.08 (br s, 1H); Mass Spectrum : M+lf 531. 
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The l-(2,6-dimethylphenyl>3-{6-mefo^ 
4-yl} thiourea used as a starting material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazolirie was reacted with 
2-(2-methoxyethoxy)ethyl tosylate (prepared from 2-(2-methoxyethoxy)ethanol and tosyl 

5 chloride) using an analogous procedure to that described in the third last paragraph of 
Note [41] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-[2-(2-methoxyethoxy)ethoxy]quinazoline; NMR Spectrum : (GDC1 3 ) 3.4 (s, 3H), 3.6 (m, 
2H), 3.76 (m, 2H), 4.03 (m, 5H), 4.39 (t, 2H), 7.21 (m, 1H), 7.34 (s, 1H), 7.41 (t, 2H), 7.51 (s, 
1H), 8.6 (s, 1H); Mass Spectrum : M+H* 467 & 469. 

10 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the second last paragraph of the portion of Example 1 that is concerned with 
the preparation of starting materials. There was thus obtained 4-amino-6-methoxy-7-[2-(2- 
methoxyethoxy)ethoxy]quinazohne; NMR Spectrum : (DMSOck) 3.23 (s, 3H), 3.46 (m, 2H), 
3.6 (m, 2H), 3.79 (t, 2H), 3.88 (s, 3H), 4.2 (t, 2H), 7.08 (s, 1H), 7.39 (s, 2H), 7.57 (s, IE), 8.23 

15 (s. IIP: Mass Spectrum : M+H* 294. 

The material so obtained was reacted with 2,6-dimethylphenyl isothiocyanate using an 
analogous procedure to that described in the last paragraph of the portion of Example 1 which 
is concerned with the preparation of starting materials. There was thus obtained the required 
starting material; NMR Spectrum : (CDCI3) 2.35 (s, 6H), 3.4 (s, 3H), 3.6 (m, 2H), 3.87 (m, 

20 2H), 4.03 (t, 2H), 4.05 (s, 3H), 4.37 (t, 2H), 7.09 (s, 1H), 7.14-7.21 (m, 3H), 7.33 (s, 1H), 8.68 
(s, 1H), 8.84 (s, 1H), 13.32 (s, 1H); Mass Spectrum: M+H* 457. 

[1 12] The product gave the following data: NMR Spectrum: (DMSOde, 100°C) 2.26 (s, 6H), 
3.3 (s, 3H), 3.5 (t, 2H), 3.64 (t, 2H), 3.8 (s, 3H), 3.84 (t, 2H), 4.25 (t, 2H), 4.72 (d, 2H), 7.12 
(s, 1H), 7.2 (s, 3H), 7.31 (m, 1H), 7.35 (br s, 1H), 7.6 (s, 1H), 7.8 (m, 1H), 8.44 (m, 2H), 8.68 

25 (s. IK). 11.4 (br s. IIP: Mass Spectrum : M+H+ 531. 

[1 13] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 2.3 (s, 6H), 
3.31 (s, 3H), 3.51 (t, 2H), 3.65 (t, 2H), 3.74 (s, 3H), 3.85 (t, 2H), 4.29 (t, 2H), 4.71 (d, 2H), 
7.12 (s, 1H), 7.21 (s, 3H), 7.39 (d, 2H), 7.5 (s, 1H), 8.48 (s, 1H), 8.51 (d, 2H), 11.4 (br s, 1H); 
Mass Spectrum : M+H* 531. 

30 [1 14] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.23 (s, 6H), 
3.16 (t, 2H), 3.31 (s, 3H), 3.51 (m, 2H), 3.68 (m, 2H), 3.8 (s, 3H), 3.84 (m, 2H), 3.9 (m. 2H), 
4.29 (m, 2H), 7.12 (s, 1H), 7.2 (m, 4H), 7.29 (m, 1H), 7.69 (s, 2H), 8.42 (d, 2H) 11.0 (br s, 
1H); Mass Spectrum : M+H 4 545. 
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[115] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.41 (m, 
2H), 1.79 (d, 3H), 1.97 (t, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.8 (d, 2H), 3.74 (s, 3H), 4.0 (d, 2H), 
4.71 (d, 2H), 7.02 (t, 1H), 7.10 (s, 1H), 7.21-7.5 (m, 7H), 8.0 (br s, 1H), 8.45 (s, 1H); Mass 
Spectrum : M+H+ 577 and 579. 
5 [1 16] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.23 (s, 6H), 
2.55 (m, 4H), 2.8 (t, 2H), 3.16 (t, 2H), 3.61 (t, 4H), 3.8 (s, 3H), 3.9 (m, 2H), 4.29 (t, 2H), 7.11 
(s, 1H), 7.2 (m, 4H), 7.29 (d, 1H), 7.7 (m, 2H), 8.41 (s, 2H), 11.0 (br s, 1H); Mass Spectrum : 
M+H* 556. 

[1 17] The product gave the following data: NMR Spectrum : (DMSOdg, 100°C) 2.3 (s, 6H), 
10 2.51 (t, 4H), 2.79 (t, 2H), 3.6 (t, 4H), 3.73 (s, 3H), 4.22 (t, 2H), 4.79 (d, 2H), 7.11 (s, IE), 7.2" 
(s, 3H), 7.24 (m, 1H), 7.45 (d, 1H), 7.54 (s, 1H),7.77 (t, 1H), 8.46 (s, 1H), 8.5 (d, 1H), 11.1 
(br s, 1H); Mass Spectrum : M+H* 542. 

[118] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.22 (d, 9H), 
2.54 (t, 4H), 2.8 (t, 2H), 3.6 (m, 4H), 3.8 (s, 3H), 4.27 (t, 2H), 4.65 (d, 2H), 5.99 (m, 1H), 6.2 
15 (d, 1H), 7.12 (s, 1H), 7.16 (s, 3H), 7.62 (s, 1H), 8.45, (s, 1H), 10.79 (br s, 1H); Mass 
Spectrum : M+H+ 545. 

[119] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.23 (s, 6H), 
2.53 (t, 4H), 2.81 (t, 2H), 3.23 (t, 2H), 3.61 (t, 4H), 3.77 (m, 5H), 4.28 (t, 2H), 6.95 (m, 2H), 
7.11 (s, 1H), 7.18 (s, 3H), 7.3 (d, 1H), 7.64 (s, 1H), 8.42 (s, 1H), 11.0 (br s, 1H); Mass 

20 Spectrum : M+H 4 " 561. 

[120] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.4 (m, 2H), 
1.78 (m, 3H), 1.99 (t, 2H), 2.2 (s, 3H), 2.27 (s, 3H), 2.8 (d, 2H), 3.78 (s, 3H), 4.0 (d, 2H), 4.86 
(d, 2H), 6.94 (t, 1H), 7.08 (m, 2H), 7.25 (m, 3H), 7.39 (d, 1H), 7.63 (s, 1H), 7.8 (br s, 1H), 
8.41 (s, 1H), 1 1.3 (br s, 1H); Mass Spectrum : M+H* 565 and 567. 

25 [121] The product gave the following data: NMR Spectrum : (DMSOd«, 100°C) 1.4 (m, 2H), 
1.8 (d, 3H), 1.97 (t, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.79 (d, 2H), 3.26 (t, 2H), 3.73 (s, 3H), 3.8 
(q, 2H), 4.0 (d, 2H), 6.97 (d, 2H), 7.09 (s, 1H), 7.3 (s, 3H), 7.42 (d, 1H), 7.54 (s, 1H), 8.42 (s, 
1H): Mass Spectrum : M+H* 579 and 581. 

[122] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 1.69 (m, 
30 1H), 1.9 (m, 2H), 2.0 (m, 1H), 2.28 (s, 6H), 2.56 (t, 4H), 2.81 (t, 2H), 3.51-3.85 (m, 11H), 
4.17 (m, 1H), 4.28 (t, 2H), 7.11 (s, 1H), 7.19 (s, 3H), 7.51 (s, 1H), 8.45 (s, 1H), 10.4 (br s, 
1H); Mass Spectrum : M+H* 535. 
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[123] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.6 (m, 1H), 
1.79 (m, 2H), 1.9 (m, 1H), 2.18 (s, 6H), 2.42 (t, 4H), 2.69 (t, 2H), 3.41-3.6 (m, 7H), 3.65 (s, 
3H), 3.7 (q, 1H), 4.07 (m, 1H), 4.17 (t, 2H), 7.01 (s, 1H), 7.08 (s, 3H), 7.41 (s, 1H), 8.34 (s, 
1H), 10.3 (br s, 1H); Mass Spectrum: M+H* 535. 
5 [124] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. - The product gave the 
following data: NMR Spectrum : (DMSOde, 100°C) 1.56-1.74 (m, 4H), 1.9 (m, 2H), 2.09 (m, 
1H), 2.16 (s, 3H), 2.29 (m, 1H), 2.32 (s, 3H), 2.58 (t, 4H), 2.8 (t, 3H), 3.6 (m, 6H), 3.78 (s, 
3H), 4.27 (t, 2H), 7.11 (s, 1H), 7.28 (m, 1H), 7.35 (d, 1H), 7.43 (d, 1H), 7.59 (s, 1H), 8.12 (br 

10 s, 1H), 8.44, (s, 1H); Mass Spectrum : M+H* 582 and 584. 

[125] THF was used as the reaction solvent in place of a 1:1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOde, 100°C) 1.54-1.75 (m, 4H), 1.91 (m, 2H), 2.1 (q, 
1H), 2.2 (s, 3H), 2.3 (m, 1H), 2.58 (t, 4H), 2.81 (t, 2H), 2.86 (m, 1H), 3.61 (m, 6H), 3.84 (s, 

15 3H), 4.28 (t, 2H), 7.14 (s, 1H), 7.29 (t, 1H), 7.41 (t, 1H). 7.59 (d, 2H), 7.67 (s, 1H), 8.34 (br s, 
1H), 8.47, (s, 1H); Mass Spectrum: M+H+ 568 and 570. 

[126] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOde, 100°C) 1.53-1.73 (m, 4H), 1.83-1.97 (m, 2H), 
20 2.06 (q, 1H), 2.17 (s, 3H), 2.28 (m, 1H), 2.32 (s, 3H), 2.55 (t, 4H), 2.8 (m, 3H), 3.6 (m, 6H), 
3.82 (s, 3H), 4.29 (t, 2H), 7.14 (s, 1H), 7.2-7.38 (m, 4H), 7.71 (s, 1H), 7.8 (br s, 1H), 8.56 (s, 
1H), 11.16 (br s, 1H); Mass Spectrum: M+H* 548. 

[127] THF was used as the reaction solvent in place of a 1:1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
25 following data: NMR Spectrum: (DMSOde, 100°C) 1.53-1.75 (m, 4H), 1.91 (m, 2H), 2.1 (m, 
1H), 2.2 (s, 3H), 2.3 (m, 1H), 2.56 (t, 4H), 2.81 (t, 2H), 2.88 (m, 1H), 3.6 (m, 6H), 3.77 (s, 
3H), 4.27 (t, 2H), 7.11 (s, 1H), 7.35 (t, 1H), 7.49 (s, 1H), 7.6 (d, 2H), 8.45 (s, 1H); Mass 
Spectrum : M+H* 602 and 604. 

[128] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.52-1.71 
30 (m, 4H), 1.8-1.92 (m, 2H), 2.01 (q, 1H), 2.1 (s, 3H), 2.27 (s, 6H), 2.55 (t, 4H), 2.76 (m, 1H), 
2.81 (t, 2H), 3.56 (m, 1H), 3.61 (t, 4H), 3.67 (m, 1H), 3.82 (s, 3H), 4.27 (t, 2H), 7.12 (s, 1H), 
7.19 (s, 3H), 7.5 (br s, 1H), 7.69 (s, 1H), 8.42 (s, 1H), 11.1 (br s, 1H); Mass Spectrum : 
M+H^. 
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[129] The product gave the following data: NMR Spectrum: (DMSOde, 100°C) 2.21 (s, 6H), 
2.53 (t, 4H), 2.8 (t, 2H), 3.58 (t, 4H), 3.8 (s, 3H), 4.23 (t, 2H), 4.82 (d, 2H), 6.92 (t, 1H), 7.04 
(d, 1H), 7.12 (s, 1H), 7.15 (s, 3H), 7.2 (br s, 1H), 7.3 (m, 1H), 7.78 (s, 1H), 8.42 (s, 1H), 11.4 
(br s, 1H); Mass Spectrum: M+H* 547. 
5 [130] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 1.61-1.7 (m, 
4H), 1.78-1.91 (m, 2H), 2.02 (q, 1H), 2.11 (s, 3H), 2.27 (s, 6H), 2.75 (t, 1H), 3.3 (s, 3H), 3.53 (m, 
3H), 3.67 (m, 3H), 3.83 (m, 6H), 4.26 (t, 2H), 7.11 (s, 1H), 7.2 (s, 3H), 7.49 (br s, 1H), 7.72 (s, 1H), 
8.44 (s, 1H), 11.1 (br s, 1H); Mass Spectrum : M+H+ 551. 

[131] The product gave the following data: NMR Spectrum: (DMSOde, 100°C) 1.4 (m, 2H), 
10 1.5-1.7 (m, 4H), 1.75-1.95 (m, 7H), 2.15 (s, 3H), 2.2 (s, 3H), 2.3 (s, 3H), 2.35 (s, 3H), 2.8 (t, 
2H), 3.2 (t, 2H), 3.55 (m, 1H), 3.65 (m, 2H), 3.8 (s, 3H), 4.0 (d, 2H), 7.05 (d, 1H), 7.1 (m, 
2H), 7.25 (d, 1H), 7.5 (s, 1H), 7.7 (s, 1H), 8.45 (s, 1H), 11.25 (s, 1H); Mass Spectrum : 
M+H* 560. 

The l-(2,5-dimemylphenyl)-3-[6-memoxy-7-^-memylpiperidin-4- 
15 ylmemoxy)quinazolin-4-yl]thiourea used as a starting material was prepared as follows :- 

4-Ammo^-memoxy-7-(N-memylpiperidm^ylmemoxy)qumazolme was reacted with 
2,5-dimethylphenyl isothiocyanate using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material : Mass Spertmnv 
20 M+H f 466. 

[132] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .34 (s, 9H), 
1.2-1.45 (m, 3H), 1.48-1.6 (m, 5H), 1.72-2.06 (m, 7H), 2.17 (s, 3H), 2.23 (s, 6H), 2.74-2.8 (m, 
3H), 3.38-3.56 (m, 2H), 3.77 (s, 3H), 3.83 (s, 1H), 3.98 (d, 2H), 4.18-4.26 (br s, 1H), 7.05 (s, 
1H), 7.16 (s, 3H), 7.6 (s, 1H), 8.41 (s, 1H); Mass Spectrum : M+lT 660. 
25 [133] The product gave the following data: NMR Spectrum : (CDCIO 1.66 (s. 4ffi. 2.12 Cm. 
2H), 2.32 (s, 6H), 2.4-2.6 (m, 10H), 2.7 (s, 2H), 3.68 (q, 2H), 3.74 (t, 4H), 4.0 (s, 3H), 4.25 (t, 
2H), 4.97 (m, 1H), 7.18 (s, 4H), 7.9 (s, 1H), 8.57 (s, 1H), 12.5 (s, 1H); Mass Spectrum : 
M+If562. 

[134] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.66 (s, 4H), 1.8 (t, 
30 2H), 2.12 (m, 2H), 2.32 (s, 10H), 2.45-2.63 (m, 8H), 3.74 (t, 6H), 4.0 (s, 3H), 4.25 (t, 2H), 
5.77 (m, 1H), 7.12 (s, 4H), 7.9 (s, 1H), 8.55 (s, 1H), 12.5 (s, 1H); Mass Spectrum : 
M+IT576. 
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6-methoxyquinazoline; NMR Spectrum : (DMSOtfc) 1.21 (m, 2H), 1.4 (s, 9H), 1.76 (d, 2H), 
2.0 (br s, 1H), 2.77 (t, 2H), 3.88 (s, 3H), 3.97 (d, 2H), 3.99 (br s, 2H), 7.05 (s, 1H), 7.36 (br s, 
2H), 7.55 (s, 1H), 8.24 (s, 1H); Mass Spectrum : M+H* 389. 

The material so obtained was reacted with 2,6-dimethylphenyl isothiocyanate using an 
5 analogous procedure to that described in the last paragraph of the portion of Example 1 which 
is concerned with the preparation of starting materials. There was thus obtained 
l-(Z6-dimethylphenvl>3-n-^ 

6- methoxyquinazolin^-yl } thiourea; NMR Spectrum : (CDC1 3 ) 1.31 (m, 2H), 1.43 (s, 9H), 
1.85 (br d, 2H), 2.09 (br s, 1H), 2.29 (s, 6H), 2.74 (t, 2H), 3.96 (m, 5H), 4.14 (m, 2H), 7.0 (s, 

10 1H), 7.09-7.19 (s, 3H), 7.23 (s, 1H), 8.63 (s, 1H), 8.8 (s, 1H), 13.3 (s, 1H); Mass Spectrum : 
M+H* 552. 

A mixture of the thiourea so obtained (1.5 g), trifluoroacetic acid (15 ml) and 
methylene chloride (15 ml) was stirred at ambient temperature for 1 hour. The mixture was 
evaporated and the residue was azeotroped with toluene. The residue was stirred with a 

15 saturated aqueous sodium bicarbonate solution and the resultant solid was isolated and washed 
with water. There was thus obtained l-(2,6-dimethylphenyl)-3-(6-methoxy-7-piperidin- 
4-ylmethoxyquinazolin-4-yl)thiourea (1.25 g); NMR Spectrum : (DMSOd*) 1.34-1.48 (m, 2H), 
1.87 (d, 2H), 2.2 (s, 6H), 2.81 (t, 2H), 3.21 (d, 3H), 3.99 (s, 3H), 4.06 (d, 2H), 7.14 (s, 3H), 
7.33 (s, 1H), 8.14 (s, 1H), 8.65 (s, 1H); Mass Spectrum : M+H* 452. 

20 Methoxyacetaldehyde (0.314 g) was added to a stirred mixture of 

l-(2,6-^imethylphenyl)-3-(6-^ 

(1.47g), 3A molecular sieves (1.0 g ) and methanol (75 ml) and the mixture was stirred at 
ambient temperature for 30 minutes. Sodium cyanoborohydride (0.205 g) and acetic acid 
(0.105 g) were added in turn and the mixture was stirred at ambient temperature for 16 hours. 

25 The mixture was acidified to pH 2 by the addition of concentrated hydrochloric acid The 
mixture was evaporated, the residue was dissolved in water (10 ml) and the soluition was 
basified to pHIO by the addition of 10N aqueous potassium hydroxide solution. The mixture 
was extracted with a 10: 1 mixture of methylene chloride and methanol and the combined 
organic extracts were evaporated. The residue was purified by column chromatography on 

30 silica using increasingly polar mixtures of methylene chloride and a 2M solution of ammonia 
gas in methanol as eluent There was thus obtained l-(2,6-dimethylphenyl)-3-{6-methoxy- 

7- [NK2-methoxyethyl)piperidm^ (0.493 g); NMR 
Spectrum : (CDC1 3 ) 1.45-2.1 (m, 7H), 2.35 (s, 6H), 2.59 (t, 2H), 3.01 (d, 2H), 3.37 (s, 3H), 



PCT/GB01/02698 

<$X\ 7 06(s,lH)> 7JZ ''* v 
3.54 (m,2H), 4.02 (s,*w. ■ tf5l0 . oQ l3 _i.5 (*, 

r^-r-s^ 

The residual oil was ui anhydrous pow» evap oratfid 

^^^^^^^ 

(mlH) .4M,3H,,^^^ sfflfMttf5 54 aD d5 5 e.^ 
7 ^-benzylffl or P holin ^ 



PCT/GBOI'O 2698 



Z-~ — 



tbatdescribedmthesec ^ wa s thus * 

3H) ' • 9hvdroxyetb^ anudeW ino o Q 1.32-1.46 (m, 2ti >' 

11451 ^£u-~ , *' ofc 



PCT/GB01/02698 

WO 02/00644 ^ 107 m 

,.„ Ct 2H),4.06C S ,m4.33(UH),7.04(MH),7.^7. 

ffl* tteiBcBW 570 and 572 ^ ^ ^ ^ 



::rr.---"-^- 



Uors, TO, UJ)iMSa f £ ^i'< P MS Ms . 100°C) 1.44(- 

4.76 (d, 2H), 6.99 (br s, TO. 7" » m »' 

1L 20 <* =. TO, MWitesBB: Mrff 577 rf cU)mteB ^ 

" to ^^r^3H».«5( 4 m3.m n ,TO.3.5 J (»,TO. 

1.95 (t, 2H), 2.16 (s, 6H), 2.2 (s, 



WO 02/00644 



-108- 



PCT/GB01/02698 



3.74 (s, 3H), 3.94 (d, 2H), 6.97 (br s, 1H), 7.07 (m, 1H), 7.27 (t, 1H), 7.29 (d, 1H), 7.38 (d, 
1H), 7.46 (br s, 1H), 8.44 (s, 1H), 10.1 (br s, 1H) ; Mass Spectrum : M+H* 568 and 570. 
[149] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 2.17 (m, 
7H), 2.45 (s, 6H), 2.73 (m, 2H), 3.54 (m, 6H), 3.96 (s, 3H), 4.25 (m, 2H), 7.03 (m, 3H), 7.25 
5 (s, 1H), 8.00 (s, 1H), 8.6 (s, 1H), 10.55 (s, 1H), 13.33 (s, 1H); Mass Spectrum : M+H+ 547. 
[150] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOds, 100°Q 1.5 (m, 2H), 1.71 (m, 2H), 2.12 (s, 6H), 
2.3 (m, 8H), 2.55 (m, 4H), 2.78 (m, 2H), 3.55 (br s, 2H), 3.62 (m, 4H), 3.75 (s, 3H), 427 (m, 
10 2H), 7.09 (s, 1H), 7.16 (s, 3H), 7.59 (s, 1H), 8.45 (s, 1H), 10.2-10.7 (br s, 1H); Mass 
Spectrum : M+H+ 550. 

[151] THF was used as the reaction solvent in place of a 1:1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOds, 100°C) 2.34 (s, 3H), 2.86 (m, 4H), 3.51 (m, 2H), 
15 3.65 (m, 6H), 3.81 (s, 3H), 4.00 (s, 1H), 4.28 (m, 2H), 4.37 (m, 2H), 4.81 (s, 1H), 7.11 (s, 1H), 
7.15-7.45 (m, 4H), 7.65 (d, 1H), 8.48 (s, 1H), 8.82 (s, 1H), 10.7 (br s, 1H), 13.33 (s, 1H); 
Mass Spectrum : M+H* 511. 

[152] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 

20 following data: NMR Spectrum: (DMSOds, 100°C) 1.04 (t, 3H), 1.74 (m, 2H), 1.85 (q, 1H), 
1.89 (m, 1H), 2.04 (s, 6H), 2.25 (s, 6H), 2.32 (q, 2H), 2.64 (m, 1H), 2.74 (m, 2H), 3.22 (t, 2H), 
3.32 (t, 2H), 3.55 (q, 2H), 3.78 (s, 3H), 4.99 (m, 1H), 6.99 (s, 1H), 7.17 (s, 3H), 7.63 (br s, 
1H), 8.42 (s, 1H), 10.5-11.1 (br s, 1H); Mass Spectrum : M+H* 570 and 572. 
[153] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 

25 methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOds, 100°C) 1.52 (m, 2H), 1.72 (m, 2H), 2.15 (s, 6H), 
2.3 (m, 8H), 3.53 (t, 2H), 3.81 (s, 3H), 5.34 (s, 2H), 7.17 (s, 3H), 7.19 (s, 1H), 7.36 (m, 1H), 
7.58 (d, 1H), 7.6 (s, 1H), 7.83 (t, 1H), 8.42 (s, 1H), 8.61 (d, 1H), 10.2-10.7 (br s, 1H); Mass 
Spectrum : M+H* 528. . 

30 [154] THF was used as the reaction solvent in place of a 1: 1 mixture of chloroform and 
methanol and the reaction mixture was heated to reflux for 2 hours. The product gave the 
following data: NMR Spectrum : (DMSOds, 100°C) 1.55 (m, 2H), 1.72 (m, 6H), 1.94 (m, 2H), 
2.17 (s, 6H), 2.32 (m, 5H), 2.5 (m, 4H), 2.63 (t, 2H), 3.53 (t, 2H), 3.72 (s, 3H), 4.19 (m, 2H), 
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7.07 (s, IK), 7.24 (t, IK), 7.28 (d, IK), 7.41 (d, IK), 7.43 (s, IK), 8.42 (m, 2H), 9.9-10.4 (br s, 
1H); Mass Spectrum : M+H* 568 and 570. 

[155] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 1.4 (m, 2H), 
1.78 (m, 3H), 1.95 (m, 2H), 2.2 (s, 3H), 2.28 (s, 6H), 2.35 (s, 3H), 2.6 (m, 2H), 2.78 (m, 2H), 
5 3.6 (m, 2H), 3.8 (s, 3H), 3.98 (d, 2H), 7.06 (s, 1H), 7.2 (m, 1H), 7.28 (m, 1H), 7.35 (m, 2H), 
7.6 (s, IK), 8.45 (s, 1H), 10.85 (s, IK); Mass Spectrum : M+H* 506. 
[156] The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.2 (t, 3K), 
1.4 (m, 2H), 1.8 (m, 3H), 1.95 (m, 2H), 2.2 (s, 3H), 2.26 (s, 6H), 2.6 (m, 2H), 2.7 (q, 2H), 
2.84 (m, 2H), 3.6 (m, 2H), 3.8 (s, 3H), 4.0 (d, 2H), 7.1 (s, 1H), 7.26 (m, 2H), 7.36 (m, 2H), 

10 7.7 (s, IK), 8.55 (s, IK), 11.2 (s, 1H): Mass Spectrum M+H* 520. 
The l-(2-ethylphenyl)-3-[6-methoxy-7-(N-methy^ 
4-yl] thiourea used as a starting material was prepared as follows :- 

4-Amino-6^methoxy-7-^-methylpiperidin-4-ylmethoxy)quinazoline was reacted with 
2-ethylphenyl isothiocyanate using an analogous procedure to that described in the last 

15 paragraph of the portion of Example 1 which is concerned with the preparation of starting 
materials. There was thus obtained the required starting material: Mass Spectrum: M+H* 466. 
[157] The product gave the following data: NMR Spectrum : (DMSOd*, 100°C) 1.43 (m, 
2H), 1.5-1.65 (m, 4H), 1.72-2.0 (m, 7H), 2.15 (s, 3H), 2.2 (s, 3H), 2.28 (s, 3H), 2.36 (s, 3K), 

2.8 (m, 2H), 3.2 (m, 2H), 3.5 (m, IK), 3.65 (m, 2H), 3.85 (s, 3H), 4.0 (d, 2H), 7.05 (d, 1H), 
20 7.1 (m, 2H), 7.25 (d, IK), 7.4-7.68 (s, IK), 7.7 (s, IK), 8.4 (s, IK), 11.2 (s, 1H); Mass 

Spectrum M+H 4 " 560. 

[158] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 1.42 (m, 
2H), 1.8 (m, 3H), 1.95 (m, 2K), 2.2 (s, 3K), 2.25 (m, 9H), 2.3 (s, 3H), 2.55 (m, 2H), 2.8 (m, 
2K), 3.6 (m, 2H), 3.8 (s, 3H), 4.0 (d, 2H), 7.0 (d, 1H), 7.06 (s, IK), 7.15 (s, IK), 7.2 (d, IK), 

25 7.3-7.6 (s, IK), 7.7 (s, 1H), 8.4 (s, 1H), 11.1 (s, 1H); Mass Spectrum M+H* 520.. 
[1591 The product gave the following data: Mass Spectrum M+H* 580. 
[160] The product gave the following data: Mass Spectrum M+H* 600. 
[161] The product gave the following data: Mass Spectrum M+H 4 " 584. 
The l-(2-bromophenyl>3-[6-memoxy-7-(N-m^ 

30 4-yl] thiourea used as a starting material was prepared as follows :- 

4-Amino-6-methoxy-7-(N-methylpiperidin-4-ylmemoxy)quinazoline was reacted with 
2-bromo isothiocyanate using an analogous procedure to that described in the last paragraph 
of the portion of Example 1 which is concerned with the preparation of starting materials. 
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(4 ml) and the solution was basified to pHIO by the addition of ION aqueous potassium 
hydroxide solution. The mixture was extracted with a 19: 1 mixture of methylene chloride and 
methanol. The organic extract was dried over magnesium sulphate and evaporated There 
was thus obtained the title compound (0.16 g); NMR Spectrum : (DMSOd^) 1.2-1.4 (m, 2H), 
5 1.65-1.94 (m, 5H), 2.12 (s, 3H), 2.21 (s, 6H), 2.7-2.9 (m, 4H), 3.22 (br s, 3H), 3.4-3.8 (m, 
4H), 3.91 (d, 2H), 7.0 (s, 1H), 7.13 (s, 3H), 8.4 (s, 1H); Mass Spectrum : M+H* 492. 

Example 7 N-(2-chloro-<^methylphenyl)-^ 
l-ylpropoxy)qiiina2»Iin-4-yl]-N ^(3-methyIaminopropyl)guanidine 

10 A mixture of N43-fl^4ert-butoxycaifronyl>N-m^ 

6~methylphenyl)^N''-[6-meft^ 

(0.42 g), trifluoroacetic acid (1.35 ml) and methylene chloride (15 ml) was stirred at ambient 
temperature for 3 hours. The reaction mixture was evaporated and the residue was dissolved 
in water (6 ml) and the solution was basified by the addition of a saturated aqueous sodium 

15 bicarbonate solution. The mixture was extracted with a 19: 1 mixture of methylene chloride 
and methanol. The organic extract was dried over magnesium sulphate and evaporated. The 
residue was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2M solution of ammonia gas in methanol as eluent There was thus 
obtained the title compound (0.12 g); NMR Spectrum : PMSOd*, 100°C) 1.72 (m, 4H), 1.82 

20 (m, 2H), 1.96 (m, 2H), 2.29 (s, 3H), 2.32 (s, 3H), 2.63 (t, 2H), 2.45-2.55 (m, 4H), 2.69 (t, 2H), 
3.61 (t, 2H), 3.73 (s, 3H), 4.19 (t, 2H), 7.09 (s, 1H), 7.27 (t, 1H), 7.34 (d, 1H), 7.41 (d, 1H), 
7.48 (s, 1H), 8.46 (s, 1H); Mass Spectrum : M+H+ 540 and 542. 

Example 8 

25 Using an analogous procedure to that described in Example 7, the appropriate 

N-tert-butoxycarbonyl protected guanidine derivative was reacted with trifluoroacetic acid to 
give the compounds described in Table n. 
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3-methylaininopropyl 
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5 ^ j ♦ Tsnv/n? Wtrum (DMSOd* 100°C) 2.01 (m, 
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M+H* 560. 
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Example 9 N-(2-anoddiiioethyI)-N -(2,6-dimethylphenyl)-N ^-[6-methoxy- 
7-(3-morpholin propoxy)quinazolin-4-yl]guanidine 

A 4M solution of hydrogen chloride in dioxane (0.75 ml) was added to a mixture of 
N<2^yanoethyl)-N'K2,6^to 

7-(3-morphoIinopropoxy)quinazolin-4-yl]guanidine (0.025 g), methanol (0.002 ml), dioxane 
(0.5 ml) and methylene chloride (0.25 ml). The resultant suspension was stirred at ambient 
temperature for 16 hours. A further aliquot of methanol (0.002 ml) was added and the mixture 
was stirred at ambient temperature for a further 16 hours. The mixture was evaporated and the 
residue was dissolved in a 2M solution of ammonia in ethanol. The resultant solution was 
allowed to stand for 2 days. The mixture was evaporated There was thus obtained the title 
compound (0.022 g); Mass Spectrum : M+H 4 " 535. 

Example 10 N-(3-dimethylaininopro^ 
6-methoxyquinazolin-4-yI)guanidine 

15 A mixture of N-(7-benzyloxy-6-methoxyquinazolin-4-yl)- 

N^3-dimethylairunopropyl)-N^^ (2.21 g) and trifluoroacetic 

acid (40 ml) was stirred and heated to 70°C for 16 hours. The reaction mixture was 
evaporated and the residue was partitioned between ethyl acetate and a saturated aqueous 
sodium bicarbonate solution. The organic layer was dried over magnesium sulphate, filtered 

20 and evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and a 2M solution of ammonia gas in 
methanol as eluent. There was thus obtained the title compound (1.66 g); NMR Spectrum : 
(DMSOdo, 100°C) 1.77 (m, 2H), 2.07 (s, 6H), 2.29 (s, 6H), 2.36 (t, 2H), 3.59 (t, 2H), 3.81 (s, 
3H), 7.0 (s, 1H), 7.19 (m, 3H), 7.67 (s, 1H) 8.4 (s, 1H), 9.4 (br s, 1H), 10.8 (br s, 1H); Mass 

25 Spectrum : M+H*423. 

Example 11 N-(6,7-dimethoxyquinazolin^^^ 
N ^(2 ? 6-dimethylphenyl)guanidine 

An aliquot (0.15 ml) of a 2M solution of trimethylsilyldiazomethane in hexane was 
30 added to a mixture of N-(3-dimethylaminopropyl>N^^ 

6-methoxyquinazolin-4-yl)guanidine (0.1 g), N,N^sopropylethylamine (0.06 ml), 
acetonitrile (1.8 ml) and methanol (0.2 ml). The resultant reaction mixture was stirred at 
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ambient temperature for 16 hours. The mixture was evaporated and the residue was purified 
by column chromatography on silica using increasingly polar mixtures of methylene chloride 
and a 2M solution of ammonia gas in methanol as eluent There was thus obtained the title 
compound (0.059 g); NMR Spectrum : (DMSOd*, 100°C) 1.78 (m, 2H), 2.06 (s, 6H), 2.3 (s, 
5 6H), 2.38 (t, 2H), 3.6 (q, 2H), 3.81 (s, 3H), 3.93 (s, 3H), 7.11 (s, 1H), 7.2 (s, 3H), 7.66 (s, 1H), 
8.47 (s, 1H), 10.9 (br s, 1H); Mass Spectrum : M+lT 437. 

Example 12 N-(2-dimethylam^ 
6-methoxyquinazoIin-4-yl)guanidine 

10 Using an analogous procedure to that described in Example 10, N-(7-benzyloxy- 

6-methoxyquinazohn^yl)-NX2-dimethylaminoethyl>N" 

was reacted with trifluoroacetic acid to give the title compound in 68% yield; NMR Spectrum : 
(DMSOd*, 100°C) 2.22 (s, 6H), 2.26 (s, 6H), 2.55 (t, 2H), 3.6 (t, 2H), 3.79 (s, 3H), 6.99 (s, 
1H), 7.17 (s, 3H), 7.6 (s, 1H) 8.39 (s, 1H), 9.4 (br s, 1H), 10.8 (brs, 1H); Mass Spectrum : 
15 M+H f 409. 

Example 13 N-(6,7-dimethoxyquinazo^ 
N"-(2,6-dimethylphenyI)guanidine 

Using an analogous procedure to that described in Example 11, 
20 N-(2<hmethylaminoethyl)-N^^ 

yl)guanidine was reacted with trimethylsilyldiazomethane to give the tide compound in 63% 
yield; NMR Spectrum : (DMSOd*, 100°C) 2.21 (s, 6H), 2.24 (s, 6H), 2.54 (t, 2H), 3.57 (q, 
2H), 3.75 (s, 3H), 3.9 (s, 3H), 7.08 (s, 1H), 7.17 (s, 3H), 7.58 (s, 1H), 8.43 (s, 1H), 10.8 (br s, 
1H); Mass Spectrum : M+H* 423. 

25 

Example 14 £H3-dimethylaminopro^ 
N''46-methoxy-7-(N-methylpyir^^ 

l,r-(Azodicarbonyl)dipiperidine (0.36 g) was added to a mixture of 
N<3-<ttmethylaminopropyl)-N^^ 
30 4-yl)guanidine (0.1 g), 3-hydroxy-N-methylpyrrolidine (0.143 g), tributylphosphine (0.35 ml) 
andTHF(15ml). The resultant mixture was stirred at ambient temperature for 2 days. The 
mixture was filtered and the filtrate was evaporated. The residue so obtained was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride and 
a 2M solution of ammonia gas in methanol as eluent There was thus obtained the title 
compound (0.052 g); NMR Spectrum : (DMSOd6, 100°C) 0.89 (t, 2H), 1.75 (m, 2H), 2.1 (s, 
6H), 2.37 (s, 6H), 2.32 (s, 3H), 2.72 (m, 2H), 3.21 (t, 2H), 3.31 (t, 2H), 3.55 (t, 2H), 3.77 (s, 
5 3H), 5.0 (t, 1H), 6.98 (s, 1H), 7.17 (s, 3H), 7.61 (s, 1H), 8.4 (s, 1H), 10.8 (br s, 1H); Mass 
Spectrum : M+H* 506. 

Example 15 

Using an analogous procedure to that described in Example 14, the appropriate 
10 N<7-hydix)xyquinazolin-4-yl)guanidine was reacted with the appropriate alkylating agent to 
give the compounds described in Table DL 

Table m 




No. 
&Note 


R 6 


R 1 


(R 2 )n 




3-methylaminopropyl 


2-(2-oxopyrrolidin-l-yl)ethoxy 


2,6-dimethyl 


[2] 


3-methylaminopropyl 


2-(N-benzyl-N-methylamino)- 
ethoxy 


2,6-dimethyl 


[3] 


3-methylaminopropyl 


1-dimethylaminomethylethoxy 


2,6-dimethyl 


[4] 


3-dimethylaminopropyl 


N-ethylpyrrolidin-3-yloxy 


2,6-dimethyl 


[5] 


3-dimethylaminopropyl 


N-methylpiperidin-2-ylmethoxy 


2,6-dimethyl 



15 

Notes 

[1] The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 1 .75 (m, 
2H), 1.94 (m, 2H), 2.02 (s, 6H), 2.2 (t, 2H), 2.24 (s, 6H), 2.33 (t, 2H), 3.56-3.62 (m, 6H), 3.8 
(s, 3H), 4.25 (t, 2H), 7.1 (s, 1H), 7.18 (s, 3H), 7.64 (s, 1H), 8.41 (s, 1H), 10.84 (br s, 1H); 



20 Mass Spectrum : M+H* 534. 
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[2] 


2-dimethylaminoethyl 


cyclohex-l-en-4-ylmethoxy 


2,6-dimethyl 


[3] 


2-dimethylaminoethyl 


tetrahydropyran-4-yloxy 


2,6-dimethyl 


[4] 


2-dimethylaminoethyl 


tetrahydropyran-2-ylmethoxy 


2,6-dimethyl 


[5] 


2-dimethylaminoethyl 


tetrahydrofuran-3-yloxy 


2,6-dimethyl 


[6] 


2-dimethylaminoethyl 


tetrahydrofuran-2-yImethoxy 


2,6-dimethyl i 


[7] 


2-dimethylaminoethyl 


tetrahydrofuran-3-ylmethoxy 


2,6-dimethyl 


[8] 


2-dimethylaminoethyl 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[9] 


2-®[-methylpyrrolidin-2- 
yl)ethyl 


tetrahydrofuran-3-ylmethoxy 


2,6-dimethyl 


[10] 


tetrahydrofuran-2- 
ylmethyl 


3-moipholinopropoxy 


2,6-dimethyl 


[11] 


2-cyanoethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[12] 


2-dimethylaminoethyl 


3-morpholinopropoxy 


2,6-dimethyl 


[13] 


3-hydroxypropyl 


3-morpholinopropoxy 


2,6-dimethyl 


[14] 


2,3-dihydroxypropyl 


3-morpholinopropoxy 


2,6-dimethyl 


[15] 


2-dimelhylaminoethyl 


2 r 2-dimethyl-l,3-dioxolan-4- 
ylmethoxy 


2,6-dimethyl 


[16] 


2-dimethylaminoethy] 


2,3-dihydroxypropoxy 


2,6-dimethyl 


[17] 


2-morpholinoethyl 


tetrahydrofuran-3-yloxy 


2,6-dimethyl 



Notes 

[1] The product gave the following data: NMR Spectrum : (DMSOd*) 2.2 (s, 12H), 3.56 
(m, 2H), 3.9 (s, 3H), 4.18 (q, 1H), 4.43 (m, 1H), 4.65 (m, 1H), 6.8-7.2 (m, 9H), 8.41 (s,lH), 
5 12.1-12.4 (br m, 1H); Mass Spectrum: M+H+ 557. 

The l-fe-Cl^benzodioxan^-ylmethoxy^-methoxyqdnazoIin^yl]- 
3-(2,6-dimethylphenyl)thiourea used as a starting material was prepared as follows :- 

A mixture of 6-acetoxy-7-methoxyquinazolin-4-one (International Patent Application 
WO 96/15118, Example 39 thereof; (15 g), thionyl chloride (215 ml) and DMF (4.3 ml) was 
10 stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated The material so obtained was dissolved in toluene and 
the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated There was thus obtained 
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6-acetoxy-4-cMoro-7-methoxyquinazoline (14.8 g) which was used without further 
purification. 

Sodium hydride (60% dispersion in mineral oil; 4.8 g ) was added portionwise to a 
stirred solution of 4-chloro-2-fluorophenol (17.5 g) in DMF (100 ml) which had been cooled 
5 in an ice bath. The mixture was allowed to warm to ambient temperature and was stirred for 
0.5 hours. 6-Acetoxy-4n;hloro-7-methoxyquinazoline (10 g) was added and the mixture was 
stirred and heated to 100°C for 5 hours. The mixture was evaporated under vacuum and the 
residue was partitioned between ethyl acetate and a dilute aqueous citric acid solution. The 
resultant solid was isolated and washed in turn with water and diethyl ether. The material so 

10 obtained was dried under vacuum at 80°C. There was thus obtained 4-(4-chloro- 

2-fluorophenoxy>6-hydroxy-7-methoxyquinazoline (5.3 g); NMR Spectrum : (DMSOd<s) 3.99 
(s, 3H), 7.3-7.7 (m, 5H), 8.5 (s, 1H), 10.4 (s, 1H); Mass Spectrum : M+H* 321. 

Diisopropyl azodicarboxylate (0.8 ml) was added dropwise during 10 minutes to a 
stirred mixture of 4-(4-cMoro-2-fluorophenoxy)-6-hy(koxy-7-methoxyquinazoline (0.4 g), 

15 2-hydroxymethyH,4-benzodioxan (0.62 g), triphenylphosphine (0.99 g) and toluene (25 ml) 
that had been cooled in an ice bath. Hie temperature was maintained at approximately 10°C 
during the addition. The reaction mixture was allowed to warm to ambient temperature and 
was stirred for a further 3 hours. The mixture was partitioned between ethyl acetate and a 
dilute aqueous potassium carbonate solution. The organic solution was washed with brine, 

20 dried over magnesium sulphate and evaporated. The residue was purified by column 

chromatography on silica using increasingly polar mixtures of isohexane and ethyl acetate as 
eluent There was thus obtained 6-(l,4-benzodioxan-2-ylmethoxy)-4-(4-chloro- 
2-fluorophenoxy)-7-methoxyquinazoline (0.55 g); NMR Spectrum: (DMSOck) 4.01 (s, 3H), 
4.19 (m, 1H), 4.46 (m, 3H), 4.66 (m, 1H), 6.8-6.95 (m, 4H), 7.4-7.75 (m, 5H), 8.59 (s,lH); 

25 Mass Spectrum : M+H* 469. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the second last paragraph of the portion of Example 1 that is concerned with 
the preparation of starting materials. There was thus obtained 4-amino-6-(l ,4-benzodioxan- 

2- ylmethoxy)-7-methoxyquinazoline which was reacted with 2,6-dimethylphenyl 

30 isothiocyanate using an analogous procedure to that described in the last paragraph of the 
portion of Example 1 that is concerned with the preparation of starting materials. There was 
thus obtained l-[6-(l,4-benzcKfioxan-2-ylmethoxy)-7-methoxyquinazolin-4-yl]- 

3- (2,6-dimethylphenyl)thiourea; Mass Spectrum : M+H 4 * 503. 
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[17] The product gave the following data: NMR Spectrum: (CDC1 3 ) 2.32 (s, 6H), 2.3-2.4 
(m, 6H), 2.54 (br m, 2H), 3.46 (m, 4H), 3.62 (m, 2H), 3.9^.18 (m, 8H), 5.1 (br m, 2H), 7.18 
(m, 4H), 7.86 (br m, 1H), 8.56 (s, 1H); Mass Spectrum : M+H 4 " 521. 

5 Example 17 N-(2-carboxyethyI)-^ 

7-(3-morpholinopropoxy)quiiiazolin-4-yl]guanidine 

A mixture of N-(2-methoxycarbonylethyl>^ 
7-(3-moi^holinopiX)poxy)quinazoliii^-yl]guanidine (0.038 g), lithium hydroxide monohydrate 
(0.0063 g), THF (1 ml), methanol (0.5 ml) and water (0.5 ml) was stirred at ambient 

10 temperature for 16 hours. The mixture was evaporated and the residue was partitioned 
between water and methylene chloride. The aqueous layer was acidified by the addition of 
glacial acetic acid and evaporated. The resultant residue was extracted with methylene 
chloride. The organic extract was filtered and evaporated. There was thus obtained the tide 
compound (0.034 g); NMR Spectrum : (CDC1 3 ) 2.15 (m, 2H), 2.28 (s, 6H), 2.58 (s, 3H) 2.6- 

15 2.73 (m, 7H), 3.73 (t, 4H), 3.83 (s, 2H), 4.0 (s, 4H), 4.2 (t, 2H), 7.14 (s, 3H), 7.2 (s, 1H), 7.87 
(s, 1H), 8.51 (s, 1H), 12.5 (s, 1H); Mass Spectrum : M+H* 538. 

Example 18 N-[(S)-l-carboxyethyl]-N '-(2,6-dmethylphe^^ 
7-(2-pyrroUdin-l-ylethoxy)quinazolin^-yl]guanidine 

20 Using an analogous procedure to that described in Example 4, 

N-rffl-l-tert-butoxvcarbony^ 

l-ylethoxy)quinazolin-4-yl]guanidine was reacted with trifluoroacetic acid to give the title 
compound in 68% yield; NMR Spectrum : (DMSOda, 100°C) 1.47 (d, 3H), 1.75 (m, 4H), 2.33 
(s, 6H), 2.67 (m, 4H), 2.93 (t, 2H), 3.88 (s, 3H), 4.28 (t, 2H), 4.58 (q, 1H), 7.13 (s, 1H), 7.19 
25 (s, 3H), 7.75 (s, 1H), 8.48 (s, 1H), 1 1.5 (br s, 1H); Mass Spectrum : M+H* 505. 

Example 19 N-[(fi)-l-carboxyethyl]-N -(2,6-dimethylph 
7-(2-pyrroIidin-l-ylethoxy)quinazolin-4-yl]guanidine 

Using an analogous procedure to that described in Example 4, 
30 N-[(/?M-t^-butoxycarbonyte^ 

l-ylethoxy)quinazolin-4-yl]guanidine was reacted with trifluoroacetic acid to give the tide 
compound in 59% yield; NMR Spectrum : (DMSOd*, 100°C) 1.48 (d, 3H), 1.76 (m, 4H), 2.32 
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2.76-2.91 (m, 2H), 2.91-3.01 (m, 1H), 3.1 (d, 1H), 3.59-3.76 (m, 4H), 3.88-4.14 (m, 6H), 4.19 
(m, 1H), 4.85 (s, 1H), 7.17 (s, 4H), 7.9 (s, 1H), 8.54 (s, 1H), 12.55 (s, 1H); Mass Spectrum : 
M+I^SOS. 

Example 23 N-(6,7-dimethoxyqumazo^ 
N'^[2-(N-methypyrroUdin-2-yl)ethyl]guanidine 

Using an analogous procedure to that described in Example 11, 
N-(7-hydroxy-6-methoxyquinazolm^ 

N''-[2-(N-methypynx)Ud^ was reacted with trimethylsilyldiazomethane 

to give the title compound; NMR Spectrum : (DMSOd*, 100°C) 1.65 (m, 3H), 1.68 (m, 1H), 

I. 8-1.96 (m, 2H), 2.07 (q, 1H), 2.15 (s, 3H), 2.32 (s, 6H), 2.79 (br t, 1H), 2.59 (m, 1H), 2.69 
(m, 1H), 3.84 (s, 3H), 3.95 (s, 3H), 7.08 (s, 1H), 7.20 (m, 4H), 7.74 (s, 1H), 8.47 (s, 1H), 10.9- 

II. 3 (br s, 1H); Mass Spectrum: M+H+ 463. 

The N-(7-hydroxy-6-methoxyqumazoh^ 
N^-[2~(N-methypyrroUdin-2-yl)ethyl]guanidine starting material was prepared as follows :- 

Using an analogous procedure to that described in Example 1, the l-(7-benzyloxy- 
6-methoxyquinazohn^yl)-3-(2,6-dimethylphenyl)thiourea (0.8 g) was reacted with 
2-(N-methylpyn:oUdin-2-yl)etihiylamine (0.78 ml). There was thus obtained N-(7-benzyloxy- 

6- methoxyquinazolin-4-yl)-N'~(2,6-di^ 

2-yl)ethyl]guanidine (0.6 g); NMR Spectrum : (DMSOd*, 100°C) 1.61 (m, 3H), 1.71 (m, 1H), 
1.8 -1.93 (m, 2H), 2.01 (q, 1H), 2.11 (s, 3H), 2.26 (m, 7H), 2.79 (br t, 1H), 3.54 (m, 1H), 3.65 
(m, 1H), 3.84 (s, 3H), 5.30 (s, 2H), 7.20 (s, 4H), 7.35 (m, 1H), 7.41 (t, 2H), 7.51 (d, 2H), 7.7 
(s, 1H), 8.42 (s, 1H), 10.8-11.3 (br s, 1H); Mass Spectrum : M+H* 539. 

A portion (0.5 g) of this product was treated with trifluoroacetic acid (50 ml) using an 
analogous procedure to that described in Example 2 (Note[ll]). There was thus was obtained 
the required starting material; NMR Spectrum : (DMSOd*, 100°C) 1.58 (m, 3H), 1.66 (m, 1H), 
1.76-1.9 (m, 2H), 2.0 (q, 1H), 2.09 (s, 3H), 2.24 (m, 7H), 2.74 (m, 1H), 3.50 (m, 1H), 3.65 (m, 
1H), 3.81 (s, 3H), 6.98 (s, 1H), 7.18 (s, 3H), 7.42 (br s, 1H), 7.67 (s, 1H), 8.38 (s, 1H), 9.5 (br 
s, 1H), 11.1 (br s, 1H); Mass Spectrum : M+H* 449. 

Example 24 N-(2^-dimethylphenyl)-N'-(l,5-ethyleneoxyethylene)-N^-[6-mefli xy- 

7- (N-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]guanidine 
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Using an analogous procedure to that described in Example 1, 3-[6-methoxy- 
7-(N-methylpipericfrn^ylmethoxy)qum was reacted with morpholine to 

give the title compound in 94% yield; NMR Spectrum : pMSOck, 100°C) 1.4 (m, 2H), 1.8 
(m, 3H), 1.95 (m, 2H), 2.2 (m, 6H), 2.3 (s, 3H), 2.84 (m, 2H), 3.5 (m, 4H), 3.65 (m, 4H), 3.9 
5 (s, 3H), 4.0 (d, 2H), 6.8 (d, 1H), 6.98 (s, 1H), 7.05 (d, 1H), 7.12 (s, 1H), 7.7 (s, 1H), 8.48 (s, 
1H), 11.45 (s, 1H): Mass Spectrum M+H+ 519. 

Example 25 N-(2-carbamoylethyi)-N -(2,6-dimethyIphenyl)-N " -[6-methoxy- 
7-(3-morpholinopropoxy)qujbttazolin-4-yl]guanidine 

10 A mixture of N-(2^yanoethyl)-N'-(2,6Klim 

7K3-morpholinopropoxy)quinazolin-4-yl]guanidine (0.05 g) and concentrated sulphuric acid 
(0.5 ml) was stirred at ambient temperature for 4 hours. The reaction mixture was added 
dropwise to an ice cold saturated sodium bicarbonate solution and the resulting mixture was 
extracted with methylene chloride. The organic phase was dried and evaporated. There was 

15 thus obtained the title compound (0.025 g); NMR Spectrum : (CDC1 3 ) 2.13 (m, 2H), 2.31 (s, 
6H), 2.5 (t, 4H), 2.59 (t, 2H), 2.7 (s, 2H), 3.72 (t, 4H), 3.89 (q, 2H), 4.01 (s, 3H), 4.26 (t, 2H), 
4.86 (s, 1H), 5.3 (s, 1H), 6.28 (s, 1H), 7.19 (d, 4H), 7.87 (s, 1H), 8.59 (s, 1H), 12.54 (s, 1H)l 
Mass Spectrum : M+H 4 " 536. 

20 Example 26 N-(2-cyanoethyl)-N'-(2,^ 

N y -[7-(2-morpholinoethoxy)quinazolin-4-yl]guanidine 

Using an analogous procedure to that described in Example 1, 
3-[7-(2-morpholinoethoxy)quinazolin-4-yl]thiourea was reacted with 3-ammopropionitrile to 
give the title compound: NMR Spectrum: (CDC1 3 ) 2.27 (s, 6H), 2.55 (t, 4H), 2.86 (q, 4H), 
25 3.69 (m, 6H), 4.21 (t, 2H), 4.63 (t, 1H)> 7.08 (m, 1H),7.16 (m, 4H), 8.3 (d, 1H), 8.59 (s, 1H), 
12.5(s, 1H); Mass Spectrum : M+ET 474. 

The 3-t7-(2-morpholinoethoxy)quinazolin-4-yl]thiourea used as a starting material 
was prepared as follows :- 

4-Huoroanthranilic acid (5 g) and formamidine acetate (6.71 g) in 2-methoxyethanol 
30 (40 ml) were heated to reflux for 16 hours. The solvent was evaporated and the residue was 
stirred with 0.02N aqueous ammonium hydroxide solution (100 ml). The resultant solid was 
filtered off , washed with water and dried. The solid was triturated under diethyl ether. There 
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was thus obtained 7-fluoro- (4.88 g); NMR Spectrum: (DMSOd<s) 7.4 (m, 2H), 8.17 (m, 2H), 
123 (s, 1H); Mass Spectrum : M+H* 165. 

A mixture of N-(2-hydroxyethyl)morpholine (2.66 ml), sodium hydride (60% 
dispersion in mineral oil, 0.88 g) and DMF (25 ml) was warmed to 50°C for 3 minutes. The 
5 resulting solution was allowed to cool for 10 minutes before a solution of 7-fluoro- 

3 ,4-dihydroquinazolin-4-one (1.64 g) in DMF (25 ml) was added and the resultant mixture 
was heated to 125°C for 18 hours. The solvent was evaporated and the residue was 
partitioned between methylene chloride and 2N hydrochloric acid solution. The organic phase 
was dried and evaporated to give 7~(2-morpholinoethoxy)- 3,4-dihydroquinazolin-4-one 

10 (1.58 g); NMR Spectrum : (CDCI3) 2.6 (t, 4H), 2.87 (t, 2H), 3.73 (t, 4H), 4.25 (t, 2H), 7.12 (m, 
2H), 8.07 (s, 1H), 8.19 (d, 1H); Mass Spectrum : M+H** 276. 

The material so obtained was reacted with thionyl chloride using an analogous 
procedure to that described in Example 1 which is concerned with the preparation of starting 
materials to give 4-chloro-7-(2-morpholinoethoxy)quinazoline (0.77 g); NMR Spectrum : 

15 (CDCI3) 2.6 (t, 4H), 2.9 (t, 2H), 3.74 (t, 4H), 4.28 (t, 2H), 7.35 (m, 2H), 8.17 (d, 1H), 8.9 (s, 
1H); Mass Spectrum : M+H* 294. 

A portion (0.67 g) of the material so obtained was reacted with ammonia using an 
analogous procedure to that described in the portion of Example 1 which is concerned with 
the preparation of starting materials to give 4-amino-7-(2-morpholinoethoxy)quinazoline 

20 (0.67 g): Mass Spectrum : M+H* 275. 

A portion (0.2 g) of the material so obtained was reacted with 2,6-dimethylphenyl 
isothiocyanate using an analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials to give l-(2,6-dimetiiylphenyl)- 
3-[7<2-morpholinoethoxy)quinazolin^yl]thiourea (0.14 g); NMR Spectrum : (CDCI3) 2.37 

25 (s, 6H), 2.61 (t, 4H), 2.92 (t, 2H), 3.75 (t, 4H), 4.3 (t, 2H), 7.20 (m, 3H), 7.35 (m, 2H), 7.89 
(d, 1H), 8.77 (s, 1H), 8.91(s, 1H), 13.2(s, 1H); Mass Spectrum : M+B^ 438. 
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CLAIMS 



1 . A quinazoline derivative of the Formula I 

N 



Q 1 



N X \ 



R4 



R 2 



A-RB 
R 5 



5 wherein Q 1 is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 



(R 1 ), 




la 



(R 1 ), 




(R 1 ), 




m 



Ic 



(RU 




wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
10 aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

Y together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

15 mis 0, 1,2, 3 or 4; 

each R 1 group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8Qalkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 



WO 02/00644 



-133- 



PCT/GB01/02698 



(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6Qalkylsulphonyl, 
(l-6C)alkylamino/di-[(l-6C)alkyl]ainino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcatbamoyl, 
N,N-di-t(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
5 (3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l^C)alkyl-(3^C)aIkynoylamino, 
N-(l-6C)alkylsulphamoyl, ]^-dH(l^C)alfyl]sulphamoyl, (l-6C)aIkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

Q 3 -X ! - 

wherein X 1 is a direct bond or is selected from O, S, SO, S0 2 , N(R 7 ), CO, CH(OR 7 ), 
10 CON(R 7 ), N(R 7 )CO, S0 2 N(R 7 ), N(R 7 )S0 2 , OC(R 7 ) 2 , SC(R 7 >2 and N(R 7 )C(R 7 )2, wherein R 7 is 

hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3~7C)cycloalkyl- 

(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 

(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R x ) m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
15 are optionally separated by the insertion into the chain of a group selected from O, S, SO, S0 2 , 

N(R 8 ), CO, CH(OR 8 ), CON(R 8 ), N(R 8 )CO, S0 2 N(R 8 ), N(R 8 )S0 2 , CH=CH and C=C wherein 

R 8 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 1 substituent optionally bears at 

the terminal CH 2 = or HC= position a substituent selected from halogeno, cafboxy, carbamoyl, 
20 (l-6C)alkoxycarbonyl, N-(l-6Qalkylcarbamoyl, N^N-di- [( 1 -6C) alkyl] carbamoyl, 

amino-(l-6C)alkyl, (l-6Qalkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 

from a group of the formula : 

Q 4 -X 2 - 

wheiein X 2 is a direct bond or is selected from CO and NCR^CO, wherein R 9 is hydrogen or 
25 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyI, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, caiboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
30 (l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6Qalkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^N-di-[(l-6C)alkyl]carbainoyl, 
(2-6C)alkanoyl, (2~6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
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(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N^-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamiiio, or from a 
group of the formula : 

-X 3 ~Q 5 

5 wherein X 3 is a direct bond or is selected from O, S, SO, S0 2 , N(R 10 ), CO, CH(OR 10 ), 
CON(R 10 ), N(R 10 )CO, S02N(R 10 ), N(R 10 )SO 2 , C(R 10 )2O, C(R l °h$ and N(R 10 )C(R 10 )2, 
wherein R 10 is hydrogen or (l~6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, 
(3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, 
heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

10 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 

15 di-[(l-6C)alkyl]amino, (l-6C)alkoxycaibonyl, N-(1^6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6Qalkanoyl, (2-6C)alkanoyloxy, (2-6Qalkanoylamino, 
NKl-6C)alkylK2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N^i-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino andN~(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

20 -X^R 11 

wherein X 4 is a direct bond or is selected from O and N(R 12 ), wherein R 12 is hydrogen or 
(l-6C)alkyl, and R 11 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, <fi-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl, (l^C)alkoxycaibonylamino-(l-6C)alkyl, 

25 carbamoyl-(l-6C)alkyl, N-(l-6C)alkylcaibamoyl-(l-6C)aIkyl or 

N^-di-[(l-6C)alkyl]caibamoyl-(l-6C)alkyl, or from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
30 or heterocyclyl-(l-6Qalkyl, and any Q 6 group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 
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R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH 2 , (CH 2 )2 or (CR 2 h group, 

R 5 is hydrogen or (l-6C)alkyl, or R 5 and R 6 together with the N atom to which they 
are attached form a 4- to 7-membered heterocyclic ring optionally containing a further 
5 heteroatom selected from O, N and S, 

provided that one of the pairs of groups R 2 and R 4 together, R 3 and R 4 together and R 5 
and R 4 together forms a bond; 

Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaryl-(l-3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
10 heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membered tricyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 

Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 

15 (l-6C)alkyl, (2-8Qalkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l^C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^i-di-[(l-6C)alkyl]caibamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 

20 (3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, 
N^l-6C)aIkyl-(3^C)alkynoylarDino, N^(l-.6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

25 wherein X 6 is a direct bond or is selected from O and N(R 15 ), wherein R 15 is hydrogen or 
(l-6C)alkyl, and R 14 is halogeno-(l-6Qalkyl, hydroxy-(l-6C)a]kyl, (l-6C)alkoxy-(l-6C)allcyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l^Qalkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X 7 -Q 7 

30 wherein X 7 is a direct bond or is selected from O, S, SO, SO* N(R 16 ), CO, CH(OR 16 ), 
CON(R 16 ), N(R 16 )CO, SOzNCR 16 ), N(R 16 )S0 2 , C(R 16 )20, Cfll^S and C(R 16 >2N(R 16 ), 
wherein each R 16 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
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heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 
substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
5 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N^-di-[(l-6C)alkyllcarbamoyl, (2-6Qalkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
10 NKl-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

N^i-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R 17 

wherein X 8 is a direct bond or is selected from O and N(R 18 ), wherein R 18 is hydrogen or 
15 (l-6C)alkyl, and R 17 is halogeno-(l~6Qalkyl, hydroxy-(l-6Qalkyl, (l-6C)alkoxy-(l-6C)alkyl, 

cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 

di»[(l-6C)alkyl]amino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 

oxo or thioxo substituents; and 
20 R 6 is an optionally substituted group selected from (2-6C)alkenyl, (2-6C)alkynyl, 

(3-7C)cycloalkyl and (3-7C)cycloalkenyl, or R 6 is a substituted (l-6C)alkyl group, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 6 group are 

optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 

N(R 19 ), CO, CH(OR 19 ), CON(R 19 ), N(R 19 )CO, S02N(R 19 ), N(R 19 )S0 2 , CH=CH and C=C 
25 wherein R 19 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 6 group optionally bears at the 

terminal CH2= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 

(l-6Qalkoxycarbonyl, N-(l-6C)alkylcartamoyl, £LN-di-[(l-6C)aIkyl]carbamoyl, 

amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di^(l-6C)alkyl]amino-(l-6C)alkyl or 
30 from a group of the formula : 

Q^X 9 - 
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(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcaibamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylainino, 
N-(l-6C)aIkyl<2^QalkanoylamiBo, N-(l-6C)alkylsulphamoyl, 
N^N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)aIkanesulphonylamino and N-(l-6C)alkyl- 
5 (l-6QaIkanesulphonylamino, or from a group of the formula : 

. X U. R 22 

wherein X 11 is a direct bond or is selected from O and NCR 23 ), wherein R 23 is hydrogen or 
(l-6C)alkyl, and R 22 is halogeno(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l^C)alkylamino-(l-6C)alkyl, dH(l-6C)alkyl]amino- 
10 (l-6C)alkyl, (2^C)alkanoylamino-(l-6C)alkyl, (l-6C)alkoxycarbonylamino-(l-6C)aIkyl, 
carbamoyl-(l-6C)alkyl, N-(l-6C)alkylcarbamoyl-(l^C)alkyl or 
N^-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, or from a group of the formula : 

-X 12 -Q 10 

wherein X 12 is a direct bond or is selected from O and NCR 24 ), wherein R 24 is hydrogen or 
15 (l-6C)alkyl, and Q 10 is aryi, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 

or heterocyclyl-(l-6C)alkyl, and any Q 10 group optionally bears 1 or 2 substituents, which may 

be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a R 6 group, or the heterocyclic group 

formed when R 5 and R 6 together with the N atom to which they are attached form a ring, 
20 optionally bears 1 or 2 oxo or thioxo substituents; 

or a tautomer thereof or a pharmaceuticaUy-acceptable salt thereof. 

2. A quinazoline derivative of the Formula II 




25 wherein each of m, R 1 , R 2 , R 3 , R 4 , R s , R 6 and Q 2 has any of the meanings defined in claim L 
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3. A quinazoline derivative of the Formula H according to claim 2 wherein :- 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from methoxy, 
benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
5 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 
3-(l,2,3-triazoH-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3- pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrroHdin-3-yIoxy, 
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, N-methylpyrrolidin-2-ylmethoxy, 

10 2-pyrrolidin-2-ylethoxy, 2-^-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 
3-Qi-methylpyrrolidin-2-yl)propoxy, 2-(2^xoimidazolidin-l-yl)ethoxy, 2-morpholinoethoxy, 
3-moipholinopropoxy, 2-(l J-dioxoteti^ydix)^H-l,4-thiazin-^yl)ethoxy, 
3-(l , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 

15 piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, 

2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- piperidin-4-ylethoxy, 2-QN-methylpiperidin-4-yl)ethoxy, 3-(4-aminomethylpiperidin- 

1- yl)propoxy3-(4-t^-butoxycaA^ 

3- (4-carbamoylpiperidin- 1 -yl)propoxy , 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 
20 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

4- morpholinobut-2-en-l-yloxy,4-morpholinobut-2-yn-l-yloxy, 

2- (2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- [N-(2-methoxye%l)-^ 

N~methylamino]propoxy, 2-(2-methoxyethoxy)ethoxy, 3-methylamino-l-propynyl, 
25 3-dimethylamino- 1 -propynyl, 3-^iiethylanrino-l-piopynyl, 6-methylamino-l-hexynyl, 
6-dimethylamino-l-hexynyl, 3-(pyrrolidin-l«yl)-l-propynyl, 3-(piperidino)-l-propynyl, 

3- (morpholino)-l-propynyl, 3-(4-methylpipttazin-l-yl)-l-propynyl, 
6-(pyrrolidin-l-yl)-l-hexynyl, 6-(piperidino)-l-hexynyl, 6-(moipholino)-l-hexynyl, 
6-(4-methylpiperazin-l-yl)-l-hexynyl, piperazin-l-yl, 4-methylpiperazin-l-yl, 

30 3-imidazol- 1 -ylpropylamino, 3-pyirolidin-l-ylpropylamino, 3-morphoIinopropylamino, 
3-piperidinopropylamino and 3-piperazin- 1 -ylpropylamino, 



WO 02/00644 



-140- 



PCT/GB01/02698 



or m is 2 and the R 1 groups aie located at the 6- and 7-positions, one R 1 group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R 1 group is a methoxy group; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
5 together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
position; and 

10 R 6 is an optionally substituted group selected from allyl, 2-propynyl, cyclopropyl, 

cyclobutyl, cyclopentyl and cyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl 
group, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 6 group are 
optionally separated by the insertion into the chain of a group selected from O, NH, CH=CH 
15 andOC, 

and wherein any CH2 or CH 3 group within a R 6 group optionally bears on each said 
CH 2 or CH3 group one or more of the following substituents, provided that the R 6 group when 
it is a methyl, ethyl, propyl or butyl group must bear at least one such substituent, 

one, two or three fluoro substituents or a substituent selected from hydroxy, cyano, 
20 amidino, amino, carboxy, methoxy, methylthio, methylsulphinyl, methylsulphonyl, 
methylamino, dimethylamino, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
tat-butoxycarbonyl, acetamido, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, tetrahydrofuran-2-yl, 
pyrrolidin-l-yl, l,4-dioxan-2-yl, morpholino, piperidino, piperazin-l-yl, homopiperidin-l-yl 
25 and homopiperazin-l-yl, 

and wherein any phenyl, iinidazolyl, pyridyl or heterocyclyl group within a R 6 group 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a R 6 group optionally bears 1 or 2 oxo 
30 substituents; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
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4. A quinazoline derivative of the Formula II according to claim 2 wherein :- 
m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 

2- (2-methoxyethoxy)ethoxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 
tetrahydrofuran-2-ylmethoxy, tetrahydrofuran-3-ylmethoxy, tetxahydropyran-2-ylmethoxy, 

5 N-methylpyrrolidin-3-yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 

3- morpholinylmethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-(l,l<lioxotetrahydro- 
4H-1 ,4-thiazin-4-yl)ethoxy, 3-(14^oxoteti^ydix>^H-l,4-thiazin-4-yl)propoxy, 

2- piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

10 N-(2-methoxyethyl)piperidin-4-ylmethoxy, 2-(4-methylpiperazin-l-yI)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, benzyloxy, cyclopropylmethoxy, 

3- methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)-N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
15 or m is 2 and one R 1 group is located at the 6-position and is selected from the groups 

defined immediately hereinbefore and the other R 1 group is a 7-methoxy group; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
20 selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; and 

R 6 is allyl, 2-propynyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or 

4- hydroxycyclohexyl, or R 6 is a substituted methyl, ethyl, propyl or butyl group, 

and wherein adjacent carbon atoms in any propyl or butyl group are optionally 
25 separated by the insertion into the chain of an O group, 

and wherein any CH 2 or CH 3 group within a R 6 group when it is a methyl, ethyl, propyl 
or butyl group bears one, two or three fluoro substituents or a substituent selected from 
hydroxy, cyano, amidino, amino, caiboxy, methoxy, ethoxy, methylthio, methylsulphinyl, 
methylsulphonyl, methylamino, ethylamino, isopropylamino, dimethylamino, 
30 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl, 

N-methylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl, N-tert-butylcarbamovl, 
acetamido, phenyl, cyclopropyl, 2-furyl, 2-thienyl, 4-imidazolyl, 2-pyridyl, 3-pyridyl, 
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4-pyridyl, tetrahydrofuran-2-yl, pyirolidin-1-yl, pyrrolidin-2-yl, 2-oxopyirolidin-l-yl, 
l,4-dioxan-2-yI, morpholino, piperidino, piperidin-2-yl and piperazin-l-yl, 

and wherein any phenyl, heteroaryl or heterocyclyl group within a R 6 group optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
5 trifluoromethyl, hydroxy, methyl, ethyl and methoxy; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

5. A quinazoline derivative of the Formula II according to claim 2 wherein :- 

m is 2 and one R 1 group is a 6-methoxy group and the other R 1 group is located at the 
10 7-position and is selected from 2-(2-methoxyethoxy)ethoxy, 2-pyrrolidin-l-ylethoxy, 
3-pyrrohdin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, N-methyIpiperidin-4-ylmethoxy, N-(2-methoxyethyl)piperidin- 

4- ylmethoxy, 2-(4-methylpiperazin-l-yl)ethoxy and 3-(4-methylpiperazin-l-yl)propoxy; 

each of R 2 , R 3 and R 5 is hydrogen except that one of the pairs of groups R 2 and R 4 
15 together, R 3 and R 4 together and R 5 and R 4 together forms a bond; 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo and methyl provided that at least one substituent is 
located at an ortho position; and 

R 6 is allyl, 2-propynyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
20 4-hydroxycyclohexyl, 2,2,2-trifluoroethyl, 2,3-dihydroxypropyl, 2-aminoethyl, 
3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 
3-dimethylaminopropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 
2-methylthioethyl, 3-methylthiopropyl, 2-methylsulphonylethyl, 3-methylsulphonylpropyl, 
2-(2-hydroxyethoxy)ethyl, 2-cyanoethyl, 5-cyanopentyl, 2-amidinoethyl, carboxymethyl, 
25 2-carboxyethyl, methoxycarbonylmethyl, 2-methoxycarbonylethyl, tert-butoxvcarbonvlmethyU 

2- (tot-butoxycarbonyl)ethyl, N-methylcarbamoylmethyl, N-isopropylcarbamoylmethyl, 
N-tert-butylcarbamoylmethyl, benzyl, 2-fluorobenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl, 
phenethyl, 2-furylmethyl, 2-thienylmethyl, 2-imidazol-4-ylethyl, 2-pyridylmethyl, 

3- pyridylmethyl, 4-pyridylmethyl, 2-pyrid-2-ylethyl, tetrahydrofuran-2-ylmethyl, 
30 l,4-dioxan-2-ylmethyl, 2-pyrrolidin-l-ylethyl, 2-(2-oxopyrrolidin-l-yl)ethyl, 

2-(N-methylpyrrolidin-2-yl)ethyl, 3-pyrrolidin-l-ylpropyl, 3-(2-oxopyrrolidin-l-yl)propyl, 
2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 
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or a pharmaceuticaUy-acceptable acid-addition salt thereof. 



(a) the reaction of a thiourea of the Formula VI 

N 



N 

R 2 



20 wherein Q,R,U an aB - UdV J ♦u A p ft rmulaVn 



H 

\ 



/ N "^ R 6 vn 

wherein R and K Have any w nresent is removed by 

25 conventional means; 
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(b) for the production of those compounds of the Formula I wherein Q 1 , R 6 or Q 2 contains 
a carboxy group, the cleavage of the corresponding compound of Formula I wherein Q 1 , R 6 or 
Q 2 contains a protected caiboxy group; 

(c) for those compounds of the Formula I wherein R 6 or a substituent on Q 1 or Q 2 contains 
5 an alkylcarbamoyl group or a substituted alkylcarbambyl group, the reaction of the 

corresponding compound of Formula I wherein R 6 or a substituent on Q l or Q 2 is a caiboxy 
group, or a reactive derivative thereof, with an amine or substituted amine as appropriate; 

(d) for those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
amino-(l-6C)alkyl group or R 6 is an amino-(l-6C)alkyl group, the cleavage of the 

10 corresponding compound of Formula I wherein a substituent on Q 1 or Q 2 is a protected 
amino-(l-6C)alkyl group or R 6 is a protected amino-(l-6C)alkyl group as appropriate; 

(e) for those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
amino group, the reduction of a corresponding compound of Formula I wherein a substituent 
on Q 1 or Q 2 contains a nitro group; or 

15 (f) for the production of those compounds of the Formula I wherein Q 1 contains a R 1 
group in a quinazoline-like ring of the formula la, lb, Ic or Id that is linked via an oxygen 
atom, the alkylation of the corresponding compound of Formula I wherein the R 1 group in Q 1 
is a hydroxy group; 

and when a pharmaceuticaUy-acceptable salt of a quinazoline derivative of the 
20 Formula I is required, for example an acid-addition salt, it may be obtained by, for example, 
reaction of said quinazoline derivative with a suitable acid using a conventional pr 

and when a pharmaceuticaUy-acceptable salt of a quinazoline derivative of the 
Formula I is required it may be obtained using a conventional procedure. 

25 8. A pharmaceutical composition which comprises a quinazoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thereof, according to claim 1 in association 
with a pharmaceutically-acceptable diluent or carrier. 

9. A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 
30 thereof, according to claim 1 for use in a method of treatment of the human or animal body by 
therapy. 
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10. The use of a quinazoline derivative of the Formula I, or a phannaceuticaUy-acceptable 
salt thereof, according to claim 1 in the manufacture of a medicament for use in the prevention 
or treatment of T cell mediated diseases or medical conditions in a warm-blooded animal. 
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(57) Abstract: The invention concerns the 
use of quinazoline derivatives of Formula 
(I) wherein Q 1 includes a qinazolihe ring 
optionally substituted with a group such as 
halogeno, trifluoromethyl and cyano, or a 
group of the formula: Q^X 1 - wherein X 1 
includes a direct bond and O and Q 3 includes 
aryl, aryl-(l-6C)alkyl, heterocyclyl and 
Q heterocyclyl-(l-6)alkyl; each of R 2 and R 3 

is hydrogen or (l-6C)alkyl; Z includes O, S and NH; and Q 2 includes aryl and ary]-(l-3C)alkyl or a phannaceutically-acceptable 
salt thereof; in the manufacture of a medicament for use as an anti-invasive agent in the containment and/or treatment of solid 
tumour disease. 
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QUINAZOLINES WITH THERAPEUTIC USE 

The invention concerns a new use of certain novel quinazoline derivatives, or 
phannaceutically-acceptable salts thereof, which have been found to possess anti-tumour 
5 activity and are accordingly useful in methods of treatment of the human or animal body, for 
example in the manufacture of medicaments for use in the prevention or treatment of solid 
tumour disease in a warm-blooded animal such as man. 

Many of the current treatment regimes for cell proliferation diseases such as psoriasis 
and cancer utilise compounds which inhibit DNA synthesis. Such compounds are toxic to 

10 cells generally but their toxic effect on rapidly dividing cells such as tumour cells can be 
beneficial. Alternative approaches to anti-tumour agents which act by mechanisms other than 
the inhibition of DNA synthesis have the potential to display enhanced selectivity of action. 

In recent years it has been discovered that a cell may become cancerous by virtue of 
the transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation, 

15 leads to the formation of malignant tumour cells (Bradshaw, Mutagenesis. 1986, i, 91). 
Several such oncogenes give rise to the production of peptides which are receptors for growth 
factors. Activation of the growth factor receptor complex subsequently leads to an increase in 
cell proliferation. It is known, for example, that several oncogenes encode tyrosine kinase 
enzymes and that certain growth factor receptors are also tyrosine kinase enzymes 

20i (Yarden et al. 9 Ann. Rev. Biochem. . 1988, 57, 443; Larsen et al., Ann. Reports in Med 
Chem., 1989, Chpt 13). The first group of tyrosine kinases to be identified arose from such 
viral oncogenes, for example pp60 v_Src tyrosine kinase (otherwise known as v-Src), and the 
corresponding tyrosine kinases in normal cells, for example pp60 c ^ Src tyrosine kinase 
(otherwise known as c~Sre). 

25 Receptor tyrosine kinases are important in the transmission of biochemical signals 

which initiate cell replication. They are large enzymes which span the cell membrane and 
possess an extracellular binding domain for growth factors such as epidermal growth factor 
(EGF) and an intracellular portion which functions as a kinase to phosphorylate tyrosine 
amino acids in proteins and hence to influence cell proliferation. Various classes of receptor 

30 tyrosine kinases are known (Wilks, Advances in Cancer Research, 1993, 60, 43-73) based on 
families of growth factors which bind to different receptor tyrosine kinases. Hie classification 
includes Class I receptor tyrosine kinases comprising the EGF family of receptor tyrosine 
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kinases such as the EGF, TGFcc, Neu and eibB receptors, Class II receptor tyrosine kinases 
comprising the insulin family of receptor tyrosine kinases such as the insulin and IGH 
receptors and insulin-related receptor (IRR) and Class HI receptor tyrosine kinases comprising 
the platelet-derived growth factor (PDGF) family of receptor tyrosine kinases such as the 

5 PDGFcc, PDGF0 and colony-stimulating factor 1 (CSF1) receptors. 

It is also known that certain tyrosine kinases belong to the class of non-receptor 
tyrosine kinases which are located intracellularly and are involved in the transmission of 
biochemical signals such as those that influence tumour cell motility, dissemination and 
invasiveness and subsequently metastatic tumour growth (Ullrich et al., Cell, 1990, 61, 203- 

10 212, Bolen et al., FASEB J.. 1992, 6, 3403-3409, Brickell et al., Critical Reviews in 
Oncogenesis, 1992, 3, 401-406, Bohlen et al., Oncogene, 1993, 8, 2025-2031, Courtneidge 
et al., Semin. Cancer Biol.. 1994, 5, 239-246, Lauffenburger et al., CeU, 1996, 84, 359-369, 
Hanks et al., BioEssavs. 1996, 19, 137-145, Parsons et al., Current Opinion in Cell Biology, 
1997, 9, 187-192, Brown etal., Biochimica et Biophvsica Acta. 1996, 1287. 121-149 and 

15 Schlaepfer et al, Progress in Biophysics and Molecular Biology. 1999, 71, 435-478). Various 
classes of non-receptor tyrosine kinases are known including the Sic family such as the Src, 
Lyn and Yes tyrosine kinases, the Abl family such as Abl and Arg and the Jak family such as 
JaklandTyk2. 

It is known that the Src family of non-receptor tyrosine kinases are highly regulated in 
20 normal cells and in the absence of extracellular stimuli are maintained in an inactive 
conformation. However, some Src family members, for example c-Sic tyrosine kinase, is 
frequently significantly activated (when compared to normal cell levels) in common human 
cancers such as gastrointestinal cancer, for example colon, rectal and stomach cancer 
(Cartwright et oL, Proc. Natl. Acad Sci. USA. 1990, 87, 558-562 and Mao et al., Oncogene. 
25 1997, 15, 3083-3090), and breast cancer (Muthuswamy et al., Oncogene. 1995, U, 1801- 
1810). The Src family Of non-receptor tyrosine kinases has also been located in other 
common human cancers such as non-small cell lung cancers (NSCLCs) including 
adenocarcinomas and squamous cell cancer of the lung (Mazurenkoef a/.. European Journal 
of Cancer. 1992, 28, 372-7), bladder cancer (Fanning et al, Cancer Research. 1992, 52, 1457- 
30 62), oesophageal cancer (Jankowski et al., Gut, 1992, 33, 1033-8), cancer of the prostate, 
ovarian cancer (Wiener et al., Clin. Cancer Research. 1999, 5, 2164-70) and pancreatic cancer 
(Lutz et al., Biochem. andBiophvs. R es. Comm.. 1998, 243, 503-8). As further human 
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tumour tissues are tested for the Src family of non-receptor tyrosine kinases it is expected that 
its widespread prevalance will be established 

It is further known that the predominant role of c-Src non-receptor tyrosine kinase is to 
regulate the assembly of focal adhesion complexes through interaction with a number of 
5 cytoplasmic proteins including, for example, focal adhesion kinase and paxillin. In addition 
c-Src is coupled to signalling pathways that regulate the actin cytoskeleton which facilitates 
cell motility. Cellular motility is necessarily required for a localised tumour to progress 
through the stages of dissemination into the blood stream, invasion of other tissues and 
initiation of metastatic tumour growth. For example, colon tumour progression from localised 

10 to disseminated, invasive metastatic disease has been correlated with c-Src non-receptor 
tyrosine kinase activity (Brunton et al., Oncogene, 1997, 14, 283-293, Fincham et al., EMBO 
i 1998, 17, 81-92 and Verbeek et al., Exp. Cell Research. 1999, 248, 531-537). 

Accordingly it has been recognised that an inhibitor of such non-receptor tyrosine 
kinases should be of value as a selective inhibitor of the motility of tumour cells and as a 

15 selective inhibitor of the dissemination and invasiveness of mammalian cancer cells leading to 
inhibition of metastatic tumour growth. In particular an inhibitor of such non-receptor 
tyrosine kinases should be of value as an anti-invasive agent for use in the containment and/or 
treatment of solid tumour disease. 

We have now found that surprisingly certain quinazoline derivatives possess potent 

20 anti-tumour activity. Without wishing to imply that the compounds disclosed in the present 
invention possess pharmacological activity only by virtue of an effect on a single biological 
process, it is believed that the compounds provide an anti-tumour effect by way of inhibition 
of one or more of the non-receptor tyrosine-specific protein kinases that are involved in the 
signal transduction steps which lead to the invasiveness and migratory ability of metastasising 

25 tumour cells. In particular, it is believed that the compounds of the present invention provide 
an anti-tumour effect by way of inhibition of the Src family of non-receptor tyrosine kinases. 

It is also known that c-Src non-receptor tyrosine kinase enzyme is involved in the 
control of osteoclast-driven bone resorption (Soriano et al., Cell, 1991, 64, 693-702; Boyce et 
al., J. Clin. Invest., 1992, 90, 1622-1627; Yoneda et al., J. Clin. Invest. 1993, 91, 2791-2795 

30 and NGssbach et al., Bone, 1999, 24 , 437-49). An inhibitor of c-Src non-receptor tyrosine 
kinase is therefore of value in the prevention and treatment of bone diseases such as 
osteoporosis, Paget' s disease, metastatic disease in bone and tumour-induced 
hypercalcaemia. 
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It is disclosed by K. H. Gibson et al. 9 Bioorganic & Medicinal Chemistry Letters, 

1997, 7, 2723-2728 that certain 4-anilinoquinazoline derivatives possess useful EGF RTK 

inhibitory properties. It is also disclosed that l-(6 J-dimethoxyquinazolin-4-yl)--3--phenylurea 

is inactive as an EGF RTK inhibitor. 
5 It is disclosed in International Patent Application WO 98/50370 that certain 

5-substituted quinazoline derivatives may be useful as inhibitors of serine/threonine protein 

kinases. Whilst most of the examples are 4-amino-5-phenoxyquinazolines, there is the 

disclosure of three 4-ureido-5-phenoxyquinazolines, namely of :- 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
10 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea and 

l-[5-(4-methoxyphenoxy)quinazoIin^yl]-3-(3-methoxyphenyl)ure^ 

It is disclosed by C L Hong et a/., J. Med Chem., 1976, 19, 555-558 that certain 

4-aminopyrazolo[3,4^pyrimidine derivatives possess growth inhibitory activity against 

cultured L1210 leukaemia cells. The disclosed compounds include:- 
15 l-phenyl-3-(pyrazolo[3,4-rf!py 

l-(2-cUorophenyl)-3-(pyrazolo[3,4-d]pyrimidm 

l-(3-cMorophenyl)-3-(pyrazolofr 

l-(4-cMorophenyl)-3-(pyrazolo[3,4-d]pyrir^ 

l-(2-fluorophenyl>3-(pyrazolo[3,4-^pyrimidin-4-y 
20 l-benzyl-3-(pyrazolo[3,4-^ and 

l-(3-phenylpropyl>3-(pyrazolo[3,^^ 

It is disclosed in International Patent Application WO 97/03069 that certain quinoline 

and quinazoline derivatives may be useful as protein tyrosine kinase inhibitors. All of the 

disclosed examples are 4-heteroarylaminoquinazoline derivatives and none of them are 
25 l-heteroaryl-3-(quinazolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 98/43960 that certain 

3-cyanoquinoline derivatives may be useful as protein tyrosine kinase inhibitors. Almost all 

of the 398 disclosed examples were 3-cyanch4-anilinoquinoline or 

3-cyano-4-benzylaminoquinoline derivatives. There is no disclosure of any 
30 (3-cyanoquinolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 99/09024 that certain 

l-phenyl-3-(quinolin-4-yl)urea derivatives may be useful as antagonists of the human 

HFGAN72 receptor, a G-protein coupled neuropeptide receptor, and hence may be of 
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potential use in the treatment of obesity. There is no disclosure as examples of any 1-phenyl- 
3-(quinazolin-4-yl)urea or l-phenyl-3-(3-cyanoquinolin-4-yl)urea compounds. 

According to one aspect of the invention there is provided the use of a quinazoline 
derivative of the Formula I 




wherein Q 1 is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 




wherein : 

10 Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 

aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
15 S; 

misO, 1, 2,3or4; 

each R 1 group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
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(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
NJ5-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-€C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6Qalkenoylamino, N-(l-6C)alkyl- 
5 (3-6C)alkenoylamino, (3-6C)a]kynoylamino, N-(l^C)aIkyl-(3-6C)alkynoylamino, 
N-(l^C)alkylsulphamoyl,liN-di-[(l-6C)aIkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l^C)alkyl-(l^C)alkanesulphonylamino, or from a group of the formula : 

Q 3 -X»- 

wherein X 1 is a direct bond or is selected from O, S, SO, S0 2 , N(R 4 ), CO, CH(OR 4 ), 
10 CONfR 4 ), N(R 4 )CO, SOsNCR 4 ), N(R 4 )S0 2 , OC(R\ SC(R 4 h and NCR 4 )^^, wherein R 4 is 

hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 

(l-6C)alkyi, (3-7C)cycloalfcenyl, (3-7C)cycIoalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 

(l-6Qalkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R 1 ^ is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
15 are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 

N(R 5 ), CO, CH(OR 5 ), CON(R 5 ), N(R 5 )CO, SOzNCR 5 ), N(R 5 )S0 2 , CH=CH and C=C wherein 

R s is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within a R 1 substituent optionally bears at 

the terminal CH 2 = or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
20 (l-6C)alkoxycarbonyl, NKl^C)alkylcarbamoyl,N^-<n-[(l-6C)alkyl]carbamoyl, 

amino-(l-6C)alkyl, (l^C)alkylaniino-(l-6Qalkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 

from a group of the formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is selected from CO and NCR^CO, wherein R 6 is hydrogen or 
25 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
orheterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
30 (l-6C)alkylsulpbinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, Nji-di-[(l-6C)alkyl]carbamoyl, 
(2-6Qalkanoyl, (2-6Qalkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
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group of the formula 



( l-6C)alkylthio,(l-6C)alkyisuip N n^Qalkylcarbamoyl, 

0^.[(l-6C)aiKyucai n^alkvlsulphamoyl, 

25 tomagioupoftofon"*-- ^ 
oxo or thioxo substitueuts; 
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R 1 is hydrogen or a ° u 

c n «5 or 6-membered monocyclic or a y or iu 
Keteroarylgroup.aS-or^ ^^ycoata^a^ 

he te roarylringcontainmgior2mtrog 

Q 2 is optionally substituted vath 1. 2. carboxy, carbamoyl, 

20 a O and N(R 13 ), wherein R 13 is Ky**** 1 or 

cyano-Cl-o^)^ 1 ' ^mnf the formula: 

„ • /-i^r^lkvl or from a group oi mew"" 
di-[(l-6C)alkyl]ammo-(l-6C)alKyi,or r 

25 



wto reto each R» is hydroger, « (WO** - ^ tf 
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carboxy carbamoyl, (l-6C)a!kyl, 
(l-6Qalkylttuo, (l-6QaUcyis P 7 N n^alkylcatbamoyl, 

« JN (ll»l wherein R"' 8 ' 1 '* 0860 01 

15 oioorthioiosubstitaests; 

• - *ffi>r.t bv the containment and/or treanne 
^producingananti-mvasxveeffectbym nt which corpses 
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L^foroaemtbap— or , 

fcbibitory affect «~ ^ of the tavanbm tea is provided^ 

A^dtagro.tortafa^ofttasaspeaof ^^adotaiaeringtosaid 

^ g^socbas *«f arcspaotficfortbabra.cb 

wU ch possassea fta above-meabored artmry >» ^ 
. j, ^.hnlmies of organic chemistry weumo«« 
jocamcdoatbystandardtccbmqueao. fa Reform. 

Similarly, the above-mentioned acuvuy iu 
techniques referred to hereinafter. 
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It is to be understood that the hydrogen atom which is shown at the 2-position in each 
of the part structures of the formulae la, lb, Ic and Id indicates that that position remains 
unsubstituted by any R 1 group. 

Suitable values for the generic radicals referred to above include those set out below. 
5 A suitable value for any one of the 'Q' groups (Q 2 to Q 7 ) when it is aryl or for the aryl 

group within a group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for a (3-7C)cycloalkyl group within Q 2 or for Q 3 or Q 4 when it is 
(3-7C)cycloalkyl is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl or bicyclo[2.2. l]heptyl and a suitable value for Q 3 or Q 4 when it is 
10 (3-7C)cycloalkenyl is, for example, cyclobutenyl, cyclopentenyl, cyclohexenyl or 
cycloheptenyl. 

A suitable value for Q 2 when it is a 5- or 6-membered monocyclic or a 9- or 
10-membered bicyclic heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally 
containing a further heteroatom selected from nitrogen, oxygen and sulphur is, for example, 

15 pyrrolyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, indolyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably isoxazolyl, 
1,2,3-triazolyl, pyridyl, benzothiazolyl, quinolyl or quinazolinyl. 

20 A suitable value for any one of the 'Q' groups, Q 3 to Q 7 ,when it is heteroaryl or for the 

heteroaryl group within a group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 

25 tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably 
thienyl, 1,2,3-triazolyl, pyridyl, quinolyl, quinazolinyl or quinoxalinyl. 

A suitable value for any one of the 'Q* groups, Q 3 to Q 7 , when it is heterocyclyl or for 

30 the heterocyclyl group within a *Q' group is, for example, a non-aromatic saturated or 
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-l,4-thiazinyl, 
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l,l-cftoxotetrahydro-l,4-ttaazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, 
dihydropyridinyl, tetrahydropyridinyl, dihydiopyrimidinyl or tetrahydropyrimidinyl, preferably 
pynolidin-l-yl, pyrrolidin-2-yl, morpholino, 1 ,1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl, 
piperidino, piperidin-3-yl, piperidin-4-yl, homopiperidin-l-yl, piperazin-l~yl or 
5 homopiperazin-l-yl, more preferably piperidin-4-yl. A suitable value for such a group which 
bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl, 
2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 2-oxopiperidinyl, 
2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for a *Q* group when it is heteroaryl-(l-6C)alkyl is, for example, 

10 heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. Hie invention comprises 
corresponding suitable values for groups when, for example, rather than a 
heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloalkyl-(l-6C)alkyl, 
(3-7C)cycloalkenyl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present 

When, as defined hereinbefore^ 1 together with the carbon atoms to which it is 

15 attached forms a 5- or 6-membered aromatic or partially unsaturated ring comprising 1 to 3 
heteroatoms selected from O, N and S, ring Y 1 is suitably unsaturated or partially unsaturated 
wherein a -CH2- group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y 1 rings include 
thiendiyl, furandiyl, imidazolediyl, pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, 

20 isothiazolediyl, 1,2,3-oxadiazolediyl, 1,2,3-triazolediyl, pyridinediyl, pyrimidinediyl, 
pyrazinediyl, pyridazinediyl and 1,3,4-triazinediyl. Examples of suitable bicyclic rings of 
formula Ic formed by the fusion of ring Y 1 to the adjacent pyrimidine ring include 
furopyrimidinyl, thienopyrimidinyl, purinyl, pymrtopyrimidinyl, pyrrolinopyrimidinyl, 
oxopyrrolinopyrimidinyl, oxazolopyrimidinyl, oxazolinopyrimidinyl, 

25 oxooxazoHnopyrimidinyl, isoxazolopyrimidinyl, thiazolopyrimidinyl, thiazolinopyrimidinyl, 
oxothiazohnopyrimidinyl, isothiazolopyrimidinyl, oxoimidazolinopyrimidinyl, 
pyrazolopyrimidinyl, pyrazolinopyrimidinyl, oxopyrazolinopyrimidinyl, pyridopyrimidinyl, 
pyrimidopyrimidinyl and pteridinyl. Preferably the bicyclic ring of formula Ic is 
furo[3,2-^pyrimidinyl, ftux)[2,3^pyrirnidinyl, tMeno[3,2-flpyrimidinyl, 

30 thieno[2,3-d]pyrimidinyl, 6-purinyl, pynx)lo[3,2-d]pyrimidinyl, pyirolo[2,3-d]pyrimidinyl, 
oxazolo[5,4-d]pyrimidinyl, oxazolo[4,5-d]pyrimidinyl, thiazolo[5,4-flpyrimidinyl, 
thiazolo[4,5-<flpyrimidinyl, pyrido[2,3-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl, 
pyrido[4,3-d]pyrimidinyl, pyrido[3,2^pyrimidinyl, pyrimido[4,5-^pyrimidinyl, 
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pyrimido[5,6-^pyrimidinyl or pteridinyl. More specifically the tricyclic ring of formula Ic is 
6K)xopynx)lino[23^pyrinudin-4-yl, 6^xopym)lino[3^-flpyrinridin-4-yl, 
2H3xooxazolino[5,4^pyrimidin-7-yl, 2^xothiazolino[5,4^pyrimidin-7-yl, 
2^xooxazolko[4,5-J]pyrimidin-7-yl, 2^xotMazolino[4,5-cQpyriirddin-7-yl, 
5 2-oxoimidazolino[4,5^pyrim^ 3-oxopyimoKno[3,4-<f]pyrimidin-4-yl or 
3K)xopyrazotino[43^pyriim Further preferred bicyclic rings of formula Ic include 

tMeno[3,2^pyrimidinyl, thieno[2,3-d]pyrimidinyl, thiazolo[5,4^pyiimidinyl, 6-purinyl, 
pyrido[2,3-d]pyrintidinyl, pyrido[3,4-^pyrimidinyl, pyrido[4,3-flpyrimidinyl, 
pyrido[3,2-^Ipyrinudinyl and pteridinyl, more specifically tMeno[3,2-flpyrimidin-4-yl, 
10 thieno[2,3-d]pyrimidin-4-yl, thiazolo[5,4-^pyrimidin-7-yl, pyrido[2,3-d]pyrimidin-4-yl, 
pyrido[3,4wflpyrimidin-4-yl, pyrido[4,3-^pyrimidin-4-yl, pyrido[3,2^pyrimidin-4-yl and 
pteridin-4-yl. 

When, as defined hereinbefore, Y 2 together with the carbon atoms to which it is 
attached forms a 5- or 6-membered aromatic or partially unsaturated ring comprising 1 to 3 

15 heteroatoms selected from O, N and S, ring Y 2 is suitably unsaturated or partially unsaturated 
wherein a -CEfe- group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y 2 rings include 
thiendiyl, furandiyl, imidazolediyl, pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, 
isothiazolediyl, 1,2,3-oxadiazolediyl, 1,2,3-triazolediyl, pyridinediyl, pyrimidinediyl, 

20 pyrazinediyl, pyridazinediyl and 1,3,4-triazinediyL Examples of suitable tricyclic rings of 
formula Id formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
imidazoquinazolinyl, oxazoloquinazolinyl, thiazoloquinazolinyl, [l,2,3]triazoloquinazolinyl, 
pyrazoloquinazolinyl, pyrroloquinazolinyl, oxoimidazolinoquinazolinyl, 
oxooxazolinoquinazolinyl, oxothiazolinoquinazolinyl and oxopyrazolinoquinazolinyl. 

25 Preferably the tricyclic ring of formula Id is 3H-imidazo[4,5-g]quinazolinyl, 
oxazolo[4,5-g]quinazolinyl, thiazolo[4,5-g]quinazolinyl, 
3H-[l,2,3]triazolo[4,5-g]quinazolinyl, lH-pyrazolo[3,4-g]quinazolinyl, 
6H-pyrrolo[2,3-g]quinazolinyl, 2^xo-l ,2-dihydro-3H-imidazo[4,5-g]quinazolinyl, 
2-oxo-l^^lihydrooxazolo[4,5-^]quinazolinyl, 2-oxo-l,2-dihydrothiazolo[4,5-g]quinazolinyl, 

30 3-oxc^2,3-^ydro-lH-pyrazolo[3,4-g]quinazo pyrido[2,3-g]quinazolinyl, 

pyrimidino[4,5-g]cinnolinyl, pyriiiridino[4,5-^]quinazolinyl, pyrazino[2,3-g]quinazolinyl, 
7^xo-6,7-dihydropyrido[2,3-g]quinazolinyl, pyrazino[2,3-£]quinazolinyl and 
8-oxo-8,9-dihydropyrazino[2,3-glquinazolinyl. More specifically the tricyclic ring of 
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• azolin8-yl oxazolo[4,5-g]q^olin-8-yl, 
fonnulaMisS^dazol^q- 

tbi aZ olo[4 ) 5-g]quinazolin-8-yl,3a-L- quinaZ oUn-4-yU-oxo- 

3fl -inddazo[4,5-g]qui n azobn-8-yl,py^ 

Suitableval^foranyoftheRgtop^ 

i v> rihie nt or within a substituent on Q 
15 R» substituent, or vnunn ^ 



forhalogeno 
forCl-^Qalkyl: 
for(2-8C)alkenyl: 

for(2-8C)alkynyl-- 
20for(l-6C)alkoxy: 
for(2-6QaIk6nyloxy: 

for(2-6C)alkynylo x y : 
for(l-6Qalkylthio: 
for(l-6C)alkylsulphinyl-- 
25 f 0 r(l-6C)alkylsulphonyl: 
for(l-6C)alkylamino: 

fordi-Kl-oO 31 ^ 11311 ^ 0 ' 
30for(l-6C)alkoxycarbonyl: 



fluoro,chloro,bromoandiodo; 

vinyl, aUylandbut-2-enyl; 

ethynyl,2-propynylandbut-2-ynyl; 

Joxy.ethoxy.propoxy.isopropoxyandbutoxy, 

vinyloxyandaUyloxy; 

ethynyloxyand2-propynyloxy, 

rfthio.ethylthioandpropyltnro; 

me thylsulpbinylandethylsulphinyl; 

^tbylsulphonylaadethylsulphonyl; 

met hylannno,ethylannno,propylanuno, 

isopropylannnoandbutylarnino; 

^ethylannno.diethylannno.H-ethyl- 

N . m etbylanunoanddiisopropylannno; 

N-propylcaibamoyl; 
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for N,N-di-[(l-6C)alkyl]caibamoyl: 



for(2-6C)alkanoyl: 
for (2-6C)alkanoyloxy: 
5 for (2-6C)alkanoylamino: 



N^i-dimethylcaibamoyl, N-ethyl- 
N-methylcarbamoyl and NJ^-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetamido and propionamido; 
forN^l^C)alkyH2^C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
for N-(l-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsuJphamoyl; 

for >LN-di-[(l-6C)alkyl]sulphamoyl: NiJ-dimethylsulphamoyl; 

for (l-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino; 
10 forN-(l^C)alkyI-(l^C)alkanesuIphonylamino: N-methylmethanesuIphonylamino and 

N-methylethanesulphonylamino; 
for (3-6C)alkenoylamino: acrylamido, methacrylamido and crotonamido; 

for N-(l-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido; 
for (3-6C)alkynoylamino: propiolamido; 
15 for N-(l-6C)alkyl-(3-6C)alkynoylamino: N-methylpropiolamido; 

for amino-(l-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and 

3-aminopropyl; 

for (l^C)alkylamino-(l-6C)alkyl: methylaminomethyl, ethylaminomethyl, 

1-methylaminoethyl, 2-methylaminoethyl, 
20 2-ethylaminoethyl and 3-methylaminopropyl; 

for di-[(l^C)alkyl]amino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1- dimethylaminoethyl, 2-dimethylaminoethyl and 
3-dimethylaminopropyl; 
chloromethyl, 2-chloroethyl, l-chloroethyl and 

25 3-chloropropyl; 

hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 
3-hydroxypropyl; 

methoxymethyl, ethoxymethyl, 1-methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 
30 3-methoxypropyl; 

cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 

3- cyanopropyl; 



for halogeno-(l-6C)alkyl: 
for hydroxy-(l-6C)alkyl: 
for (l-6C)alkoxy-(l-6C)alkyl: 

for cyano-(l-6C)alkyl: 
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suitably I or 2 halogeno substituents present on each said CH2 group and there are suitably 
1, 2 or 3 halogeno substituents present on each said CH3 group. 

When, as defined hereinbefore, any CEfe or CH3 group within a R 1 substituent 
optionally bears on each said CH2 or CH3 group a substituent as defined hereinbefore, suitable 
5 R 1 substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
3-morpholinopropoxy, hydroxy-substituted amino~(2-6C)alkoxy groups such as 3-amino- 
2-hydroxypropoxy, hydroxy-substituted (!-6C)aIkylamino-(2-6C)aIkoxy groups such as 

2- hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(l-6C)alkyl]amino-(2-6C)alkoxy 
10 groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl- 

(l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 

3- morpholinopropylamino, hydroxy-substituted amino-(2-6C)alkylamino groups such as 
3-amino-2-hydroxypropylamino, hydroxy-substituted (l-6C)alkylamino-(2-6C)alkylamino 
groups such as 2-hydroxy-3-methylaininopropylainino, hydroxy-substituted 

15 di-[(l-6C)alkyl]amino-(2-6C)alkylamino groups such as 3-dimethylamino- 

2- hydroxypropylamino, hydroxy-substituted (l-6C)alkoxy groups such as 2-hydroxyethoxy, 
(l-6C)alkoxy-substituted (l-6C)alkoxy groups such as 2-methoxyethoxy and 

3- ethoxypropoxy, (l-6C)alkylsulphonyl-substituted (l-6C)alkoxy groups such as 

2- methylsulphonylethoxy and heterocyclyl-substituted (l-6C)alkylamino-(l-6C)alkyl groups 
20 such as 2-morpholinoethylaminomethyl, 2-piperazin-l-ylethylaminomethyl and 

3- morpholinopropylaminomethyL 

A suitable phannaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 

25 trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

30 Particular compounds of the Formula I include, for example, 

(i) quinazoline derivatives of the Formula II 
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(R 1 )m 



(ii) quinoline derivatives of the Formula HI 



(R 1 ) m 




N H 



in 



5 wherein each 
(iii) pyrimidinederivativesoftheFormulalV 



(R 1 ) 




IV 



TP 



^ineachofn.RSYS^^ZandQ^hasany 
X) qumazolinederivativesoftheFonnulaV 



of the meanings defined hereinbefore; 
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V 



wherein each of m, R 1 , Y 2 , R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore. 

Further particular compounds of the Formula I include, for example, quinazoline 
derivatives of the Formula II, or pharmaceuticaUy-acceptable salts thereof, wherein, unless 
5 otherwise stated, each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined 
hereinbefore or in paragraphs (a) to (1) hereinafter :- 

(a) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
10 N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoylamino, 
NKl-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alkyl-(3^C)alkynoylamino, 
or from a group of the formula : 

Cf-x 1 - 

15 wherein X 1 is a direct bond or is selected from O, N(R 4 ), CON(R 4 ), N(R 4 )CO and OCXR 4 ^ 
wherein R 4 is hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, cycloalkyl- 
(l-6C)alkyl, heteroaryl, heteroaiyHl-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, N(R 5 ), 

20 CON(R 5 ), N(R 5 )CO, CH=CH and OC wherein R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH^=CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal CH2= or HC^ position a substituent selected from carbamoyl, 
N-(l-6Qalkylcarbamoyl, N,lJ-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or ftom a group of the 

25 formula: 
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Q 4 -X ? - 

wherein X 2 is a direct bond or is CO or NCR^CO, wherein R 6 is hydrogen or (l-6C)alkyl, and 
Q 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-<l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
5 said CH 2 or CH 3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, or from a group of the 
formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, N(R 7 ), CON(R 7 ), N(R 7 )CO and C(R 7 ) 2 0, 
10 wherein R 7 is hydrogen or (l-6C)alkyl, and Q 5 is heteroaryl, heteroaryl-(l-6C)alkyl, 

heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
15 N-(l-6C)alkylca*amoyl, N^-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)allcyl, 

(l-6C)alkylamino-(l-6C)alkyl, di-[(l^C)alkyl]amino-(l-6C)alkyl, (2-6C)alkanoylamino- 

(l-6C)alkyl and (l^C)alkoxycarbonylamino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 

20 (b) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino, dipropylamino, N-methylcarbamoyl, JiN-dimethylcarbamoyl, acetamido, 
propionamido, acrylamido and propiolamido, or from a group of the formula : 

25 Q 3 -X'~ 

wherein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, cyclopropylmethyl, thienyl, 1-imidazolyl, 1,2,3-triazolyl, pyridyl, 

2- imidazol-l-ylethyl, 3-imidazoH-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 
pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, 

30 l,l-(Uoxotetrahydra4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4~yl, 
homopiperidin-l-yl, piperazin-l-yl, homopiperazin-l-yl, 2-pyrrolidin-l-ylethyl, 

3- pyrroUdin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 
2-morpholinoethyl, 3-morpholinopropyl, 2-(l,l^oxotetrahydro^H-l,4-tWazin-^yl)ethyl, 
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3-moipholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-yletbyl or 3-piperazin- 

1- ylpiopyl, 

and wherein any aryl, heteroaiyl or heterocyclyl group within a substituent on R 1 
5 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, 
aminomethyl, methylaminomethyl, dimethylaminomethyl, acetamidomethyl, 
methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl and 
t^-butoxycarbonylaminomethyl, 
10 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 

(c) m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl ! Jropyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, dimethylamino, diethylamino, 
15 acetamido, propionamido, benzyloxy, cyclopropylmethoxy, 2-imidazoH-ylethoxy, 
3-irmdazol-l-ylpropoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 3-(l,2,3-triazol-l-yl)piopoxy, 
pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 

2- pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4~ylpropoxy, 
pyrrolidin-l-yl, morpholino, piperidino, piperazin-l-yl, 2-pyrrolidin-l-ylethoxy, 

20 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- pynxdidin-2-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l,l-dioxoteti^ydro-4H^ 

3-(l , 1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 
25 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 

2- homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazm-l-ylethoxy, 

3- piperazin-l-ylpropoxy, 2-homopiperazin-l-ylethoxy, 3-homopiperazin-l-ylpropoxy, 
2-pyrrolidin-l-ylethylamino, 3-pyrrolidin-l-ylpropylamino, pyrrolidin-3-ylamino, 
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino, 

30 2-morpholinoethylamino, 3-morpholinopropylamino, 2-(l,l-dioxotetrahydro- 

4H-l,4-thiazin-4-yl)ethylamino, 3-(l,l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)propylamino, 
2-piperidinoethylamino, 3-piperidinopropyIamino, piperidin-3-ylamino, 
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piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino, 
piperidm-4-ylmethylamino, 2-piperidin-4-ylethylamino, 2-homopiperidin-l-ylethylamino, 

3- homopiperidin-l-ylpropylamiiio, 2-piperazin-l-ylethylamino, 3-piperazin4-ylpropylamino, 
2-homopiperazin-l-ylethylamino or 3-homopiperazin-l-ylpropylamino, 

5 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and C=C, 

and when R 1 is a vinyl or ethynyl group, the R 1 substituent optionally bears at the 
terminal CEfe^ or HOs position a substituent selected from 
10 N-(2-dimethylanainoethyl)carbamoyl, N-(3-dimethylaminopropyl)carbamoyl, 

methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, 
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and 

4- dimethylaminobutyl, or from a group of the formula : 

Q 4 -X 2 ~ 

15 wherein X 2 is a direct bond or is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 
2-imidazolylethyl, 3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, 
pyrroli din- 1 -ylmethyl , 2-pyrrolidin-l-ylethyl, 3-pyrrolidin- 1 -ylpropyl, 4-pyrrohdin-l-ylbutyl, 
pyrrolidin-2-ylmethyl, 2-pyrrohdin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, morpholinomethyl, 
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl, 

20 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl, 

2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, piperazin-l-ylmethyl, 
2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 4-piperazin-l-ylbutyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CEfe or CH 3 group a substituent selected from hydroxy, amino, methoxy, 

25 methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R 1 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, aminomethyl, 
acetamidomethyl and tert-butoxycarbonylaminomethyL 

30 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 

(d) each of R 2 and R 3 is hydrogen or methyl; 
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(e) each of R 2 and R 3 is hydrogen; 

(f) Z is O, S or N(R n ), wherein R n is hydrogen or (l-6C)alkyl; 

(g) Z is O, S, N(R n ), wherein R u is hydrogen, methyl, ethyl or propyl; 

(h) ZisO; 

5 (i) Q 2 is phenyl, benzyl, a-methylbenzyl, phenethyl, naphthyl, l-(l-naphthyl)ethyl or 
2-phenylcyclopropyl which is optionally substituted with 1, 2 or 3 substituents, which may be 
the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l^C)alkylcarbamoyl, £LN-di-[(l-6C)alkyl]carbamoyl, 
10 (2-6C)alkanoylamino, or from a group of the formula : 

-X«-R 12 

wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, andR 12 is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, amino-(l-6Qalkyl, 
(l-6C)alkylamino-(l-6C)alkyl or di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the 
15 formula: 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, N(R 14 ), CO, CON(R 14 ), N(R 14 )CO and 
C(R 14 ) 2 0, wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is phenyl, benzyl, heteroaryl 
or heteroaryl-(l-6C)alkyl, 
20 and wherein any phenyl or heteroaryl group within a substituent on Q 2 optionally bears 

1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy; 

(j) Q 2 is phenyl, benzyl, a-methylbenzyl or phenethyl which is optionally substituted with 
1, 2 or 3 substituents, which may be the same or different, selected from fluoro, chloro, 
25 bromo, trifluoromethyl, cyano, nitro, hydroxy, methyl, ethyl, propyl, tot-butyl, vinyl, ethynyl 
and methoxy, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O and CO, and Q 7 is phenyl, benzyl, pyridyl or 
pyridylmethyl, and wherein any phenyl or pyridyl group within a substituent on Q 2 optionally 
30 bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl and methoxy; 
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(a) tricyclic rings formed by the fusion of ring Y to the adjacent quinazoline ring include 
3H4midazo[4,5-g]quinazolin-8-yl and 2-oxo-l,2-dihydro-3H-imidazo[4,5-g]quinazolin-8-yl; 
and 

(b) tricyclic rings formed by the fusion of ring Y 2 to die adjacent quinazoline ring include 
5 3-methyl-3H-imidazo[4,5^]quinazolin-8-yl and 3-methyl-2-oxo-l^-dihydro- 

3H-imidazo[4,5-g]quinazolin-8-yl. 

A further particular compound of the invention is a quinazoline derivative of the 
Formula n wherein : 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from methoxy, 
10 benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-(l r 2,3-triazoH-yl)ethoxy, 
3-(l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3- pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 
15 N-methylpyrrolidin-3-yloxy, pyirolidin-2-ylmethoxy, N-methylpyirolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- Qi-methylpyrrolidin-2-yl)propoxy, 2-(2-oxoimidazolidin-l-yl)ethoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l J^oxoteti^ydro^H-l,4-thiazin-4-yl)ethoxy, 
3^1jKiioxoteti^ydro^H-l,4-tMazin^-yl)pn)poxy,2-piperidin 

20 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 2-piperidin-3-yIethoxy, 
2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 3-(4-aminomethylpiperidin- 

1- yl)propoxy, 3^4-^-butoxycarbonylaininopiperidin-l-yl)propoxy, 

25 3-(4-carbamoylpiperidin- 1 -yl)propoxy, 2-piperazm-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

2- (4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

4- morphoHnobut-2-en-l-yloxy,4-morpholinobut-2-yn-l-yloxy, 
2-{2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- [N-(2-methoxyethyl)-N-methylamino]ethoxy > 3-[N-(2-methoxyethyl)- 

30 N-methylamino]propoxy, 2-(2-methoxyethoxy)ethoxy, 3-methylamino-l-propynyl, 
3Klimethylamino-l-propynyl, 3-diethylamino-l-propynyl, 6-methylamino-l-hexynyl, 
6nlimethylamino-l-hexynyl f 3-(pyrrolidin-l-yl)-l-propynyl, 3-(piperidino)-l-propynyl, 

3- (morpholino)-l-propynyl, 3-(4-methylpiperazin-l-yl)-l-propynyl, 
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6-(pyiioUdin-l-yl)-l-hexynyl, 6-(piperidino)-l-hexynyl, 6-(morpholino)-l-hexynyl, 
6-(4-methylpiperazin-l-yl>l-hexynyl, piperazin-l-yl, 4-methylpiperazin-l-yl, 
3-imidazoM-ylpropylamino, 3-pyrrolidin- 1-ylpropylamino, 3-morpholinopropylamino, 
3-piperidinopropylamino and 3-pipei^n-l-ylpropylamino, 
5 or m is 2 and the R 1 groups are located at the 6- and 7-positions, one R 1 group is 

located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R 1 group is a methoxy group; 

R 2 is hydrogen or methyl; 

R 3 is hydrogen; 
10 Z is O, S, NH or N(Et); and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
position; 

15 or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinazoline derivative of the 
Formula II 
wherein : 

m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
20 6- and/or 7-positions and are selected from methoxy, benzyloxy, 2-(1^3-triazol-l-yl)ethoxy, 

3- (l ,2,3-triazol- 1 -yl)propoxy , pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid- 

4- ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pytrolidin-3-yloxy, 

1- methylpynolidin-3-yloxy, pynolidin-2-ylmeflioxy, l-methylpynolidin-2-ylmethoxy, 
25 2-pyrrolidin-2-ylethoxy, 2-(l-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- (l-methylpyrrolidin-2-yl)propoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- (l,l-dioxotetiahydiXh4H-^ 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 

1- methylpiperidin-4-yloxy, piperidin-3-ylmethoxy, l-methylpiperidin-3-ylmethoxy, 
30 2-piperidin-3-ylethoxy, 2-(l-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, 

N-methylpiperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 

2- pipera2in-l-ylethoxy, 3-piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn- 
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1- yloxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 2-[N-(2-methoxyethyl)- 
N-methylamino]ethoxy and 3-[N^2-methoxyethyl)-N-methylamiiio]propoxy; 

R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
5 ZisO;and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinazoline derivative of the 
10 Formula II wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 
3-(l,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 2-pyrrolidin-l-ylethoxy, 

3- pynolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- (l,lKiioxotetrahydro-4H-l,4-tWazin-4-yl)ethoxy, 3-(l,l-dioxotetrahydnv4H-l,4-thiazin- 
15 4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 

N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- (4-methylpipera2in-l-yl)ethoxy, 3-(^^ 

4- pyrrolidin-l-ylbut-2-en-l-yloxy, 4-morpholinobut-2-en-l-yloxy, 
4-morpholinobut-2-yn-l-yloxy, 3-methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)- 

20 N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
25 ZisO,S,NHorN(Et);and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
or a pharmaceutically-acceptable acid-addition salt thereof. 
30 A further particular compound of the invention is a quinazoline derivative of the 

Formula II wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 

3- (l ,2,3-triazol- 1 -yl)propoxy, 2-pyrid-4-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
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3-morpholinopropoxy, 3-(l,l^oxoteti^ydn>-4H-l,4-ti^ 

2- piperidinoethoxy, 3-piperidinopropoxy, N-methylpiperidin-4-ylmethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn- 
l-yloxy f 3-methylsulphonylpropoxy and 2-[N^2-methoxyethyl>N-methylamino]ethoxy; 

5 or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 

defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

10 Q 2 is phenyl which bears 1 , 2 or 3 substituents, which may be the same or different, 

selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at an ortho position; 

or a phannaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is, for example, a quinazoline 
15 derivative of the Formula II selected from :- 
l-(2,6^cMorophenyl)-3-[7-(3-m^ 
l-(2,6-dicMorophenyl)-3-{7-P^ 

4- yl}urea, 

l-benzyl-3-[6-methoxy-7-(l-me^ 
20 l-phenethyl-3-[6-methoxy-7-(l-methylpiperidin^ylmethoxy)qiu^ 
l-(2,6-dichlorophenyl>3-[6-methoxy^ 
l-(2,6-^uorophenyl>346-methoxy-7-(l-methylpiperidin-^ 
4-yl]urea, 

H2,6-dimethylphenyl)-346-methoxy^ 
25 4-yl]urea, 

M2^Moro^-methylphenyl>3-[6-metto^ 
4-yl]urea, 

H2,6-difluorophenyl>3-[6-methox 
l-(2,6-difluorophenyl)-3^6-methoxy-7^ 
30 4-yl]urea, 

H2,6-dtaethylphenyl>3-[6^ 
4-yl]urea, 

l-(2,6-dimethylphenyl)-3-[6-meto^^ 
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H .(2-dimethylaminoethyl)caibamoyl orw^-uuu 
group of the formula: ^ 

2-pyrid-2-ylethyl, 2-pyrrohchn-l-ylethyl, 3 ^ w 
2-piperidinoethyl or M4-methylpiperazin-l.yl)pto P yl, 
R 2 is hydrogen or methyl; 
10 R 3 is hydrogen; 
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Examples of hydroxy protecting groups include lower alkyl groups 
(for example tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for 
example acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyD: lower 
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryHower alkoxycarbonyl groups 
5 (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl 
and 4-nitrobenzyloxycaibonyl); triOower alkyl)silyl (for example trimethylsilyl and 
tert-butyldimethylsilyl) and aryHower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
10 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and fiirylmethyl groups; lower 
alkoxycarbonyl (for example tert-butoxycarbonvl); lower alkenyloxycarbonyl (for example 
allyloxycarbonyl); aryHower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
txialkylsilyl (for example trimethylsilyl and tert-butyldimethylsilyl): alkylidene (for example 
15 methylidene) and benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyl. 
20 The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 

published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2 nd Edition, by T. Green et al., also 
published by John Wiley & Son, for general guidance on protecting groups. 

When L is, for example, a chloro group, the compound of the Formula Vm may be 
25 prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula X. 

H2N-Q 2 X 
The compound of the Formula IX may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XL 
30 L-CO-Q 2 XI 

(b) For those compounds of the Formula I wherein R 3 is hydrogen and Z is sulphur, the 
reaction, conveniently in the presence of a suitable base as defined hereinbefore, of an amine 
of the Formula VI 



PCT/GB01/02874 

WO 02/02534 ^ 35 _ 

Q^NHR 2 Vl fi . , 

S=C=N-Q 2 

5 . . ,,._ : _u^«ri»nt that any functional group is 



conventional means. isot hiocyanate of the Formula XH 

A suitable conventional chemical equivalent of an .sothiocy 
10 iMorexamplcacompoundoftheFormulaXni 

L-CS-NH-Q 2 , . 

protected if necessary.andLisasmtab P dof AeFonn ulaXIII 

15 reactstofonnmedes^isothiocy^of^ 

Asuitable conventional ehemical precursor of an xsothiocyan 
for example, an acyl aride of the Formula XTV 

N3-CS-Q 2 

nn thermal or photolytic treatment the thioacyl aside of the 

HaN-Q 2 * 

^ fnr example, the reaction of a 
T^con.pcuodofte^XIV^ybepcpa^by, or^P 

L-CS-Q 2 



, XVI 



WO 02/02534 PCT/GB01/02874 

-36- 

wherein Q andR have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isocyanate of the Formula XVII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

q 1 -n=c=o xvn 

5 wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isocyanate of the Formula XVII is, 
for example, a compound of the Formula XVIII 

10 Q^NH-CO-L XVm 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XVIII 
reacts to form the desired isocyanate of the Formula XVII. 

15 A suitable conventional chemical precursor of an isocyanate of the Formula XVII is, 

for example, an acyl azide of the Formula XIX 

(^-CO-Ns XIX 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 

20 Formula XEX decomposes and rearranges to form the desired isocyanate of the Formula XVH 
When L is, for example, a chloro group, the compound of the Formula XVIII may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula XX 

Q'-NH;, XX 

25 The compound of the Formula XK may be prepared by, for example, the reaction of a 

metal azide such as sodium azide with a compound of the Formula XXI. 

(^-CO-L XXI 
(d) For those compounds of the Formula I wherein R 2 is hydrogen and Z is sulphur, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 

30 R 3 NH-Q 2 XVI 

wherein Q andR have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XXH, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
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q 1 -n=c=s xxn 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

5 A suitable conventional chemical equivalent of an isothiocyanate of the Formula XXII 

is, for example, a compound of the Formula XXIII 

Q'-NH-CS-L XXm 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
10 treatment with a suitable base as defined hereinbefore, the compound of the Formula XXHI 
reacts to form the desired isothiocyanate of the Formula XXDL 

A suitable conventional chemical precursor of an isothiocyanate of the Formula XXH 
is, for example, an acyl azide of the Formula XXIV 

Q l -CS-N 3 XXIV 
15 wherein Q l has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
Formula XXIV decomposes and rearranges to form the desired isothiocyanate of the 
Formula Xm 

When L is, for example, a chloro group, the compound of the Formula XXBH may be 
20 prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of thiophosgene with an amine of the Formula XX. 

C^-NEfe XX 
Hie compound of the Formula XXIV may be prepared by, for example, the reaction of 
a metal azide such as sodium azide with a compound of the Formula XXV. 
25 Q'-CS-L XXV 

(e) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
alkylcarbamoyl group or a substituted alkylcarbamoyl group, the reaction of the corresponding 
compound of Formula I wherein a substituent on Q 1 or Q 2 is a carboxy group, or a reactive 
derivative thereof, with an amine or substituted amine as appropriate. 
30 A suitable reactive derivative of a compound of Formula I wherein a substituent on Q 1 

or Q 2 is a carboxy group is, for example, an acyl halide, for example an acyl chloride formed 
by the reaction of the acid and an inorganic acid chloride, for example thionyl chloride; a 
mixed anhydride, for example an anhydride formed by the reaction of the acid and a 
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A suitable metallic salt catalyst is, for example, a mercuric salt such as mercuric(n) 
oxide and the reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent as defined hereinbefore. 

(h) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
5 amino group, the reduction of a corresponding compound of Formula I wherein a substituent 

on Q 1 or Q 2 contains a nitro group. 

Typical reaction conditions include the use of ammonium formate or hydrogen gas in 

the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon. 

Alternatively a dissolving metal reduction may be carried out, for example using iron in the 
10 presence of an acid, for example an inorganic or organic acid such as hydrochloric, 

hydrobromic, sulphuric or acetic acid. The reaction is conveniently carried out in the presence 

of an organic solvent (preferably a polar protic solvent) and preferably with heating, for 

example to about 60°C. Any functional groups are protected and deprotected as necessary. 
When a pharmaceutically-acceptable salt of a quinazoline derivative of the Formula I 
15 is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 

said quinazoline derivative with a suitable acid using a conventional procedure. 

Biological Assays 

The following assays can be used to measure the effects of the compounds of the 
Formula I as c-Src tyrosine kinase inhibitors, as inhibitors in vitro of the proliferation of c-Src 
20 transfected fibroblast cells, as inhibitors in vitro of the migration of A549 human lung tumour 
cells and as inhibitors in vivo of the growth in nude mice of xenografts of A549 tissue, 
(a) In Vitro Enzyme Assay 

The ability of test compounds to inhibit the phosphorylation of a tyrosine containing 
polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional Elisa 
25 assay. 

A substrate solution [lOOjd of a 20fig/ml solution of the polyamino acid 
Poly(Glu, Tyr) 4:1 (Sigma Catalogue No. P0275) in phosphate buffered saline (PBS) 
containing 0.2mg/ml of sodium azide] was added to each well of a number of Nunc 96-well 
immunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4°C for 
30 16 hours. The excess of substrate solution was discarded, and aliquots of Bovine Serum 
Albumin (BSA; 150(41 of a 5% solution in PBS) were transferred into each substrate-coated 
assay well and incubated for 1 hour at ambient temperature to block non specific binding. The 
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assay plate wells were washed in turn with PBS containing 0.05% v/v Tween 20 (PBST) and 
with Hepes pH7.4 buffer (50mM, 300nl/well) before being blotted dry. 

Each test compound was dissolved in dimethyl sulphoxide and diluted with distilled 
water to give a series of dilutions (from lOOyM to 0.001|xM). Portions (25jil) of each dilution 
5 of test compound were transferred to wells in the washed assay plates. "Total" control wells 
contained diluted DMSO instead of compound Aliquots (25pl) of an aqueous magnesium 
chloride solution (80mM) containing adenosine-S'-triphosphate (ATP; 40pM) was added to 
all test wells except the "blank" control wells which contained magnesium chloride without 
ATP. 

10 Active human c-Src kinase (recombinant enzyme expressed in Sf9 insect cells; 

obtained from Upstate Biotechnology Inc. product 14-1 17) was diluted immediately prior to 
use by a factor of 1: 10,000 with an enzyme diluent which comprised lOOmM Hepes pH7.4 
buffer, 0.2mM sodium orthovanadate, 2mM dithiothreitol and 0.02% BSA. To start the 
reactions, aliquots (50ja1) of freshly diluted enzyme were added to each well and the plates 

15 were incubated at ambient temperature for 20 minutes. The supernatant liquid in each well 
was discarded and the wells were washed twice with PBST. Mouse IgG anti-phosphotyrosine 
antibody (Upstate Biotechnology Inc. product 05-321; lOOjil) was diluted by a factor of 
1:6000 with PBST containing 0.5% w/v BSA and added to each well. Hie plates were 
incubated for 1 hour at ambient temperature. The supernatant liquid was discarded and each 

20 well was washed with PBST (x4). Horse radish peroxidase (HRP)-linked sheep anti-mouse 
Ig antibody (Amersham Catalogue No. NXA 931; 100^1) was diluted by a factor of 1:500 with 
PBST containing 0.5% w/v BSA and added to each well. The plates were incubated for 
1 hour at ambient temperature. The supernatant liquid was discarded and the wells were 
washed with PBST (x4). 

25 A PCSB capsule (Sigma Catalogue No. P4922) was dissolved in distilled water 

(100ml) to provide phosphate-citrate pH5 buffer (50mM) containing 0.03% sodium perborate. 
An aliquot (50ml) of this buffer was mixed with a 50mg tablet of 
2,2 , -azinobis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS; Boehringer Catalogue 
No. 1204 521). Aliquots (lOOpl) of the resultant solution were added to each well. The plates 

30 were incubated for 20 to 60 minutes at ambient temperature until the optical density value of 
the "total" control wells, measured at 405nm using a plate reading spectrophotometer, was 
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Mannheim Catalogue No. 647 229; IOOjjI) was added to each well. The plates were gently 
agitated on a plate shaker while the colour developed during a 10 to 20 minute period. The 
absorbance of the wells was measured at 690nm. The extent of inhibition of cellular 
proliferation at a range of concentrations of each test compound was determined and an anti- 
5 proliferative IC50 value was derived. 

(c) In Vitro Microdroplet Migration Assay 

This assay determines the ability of a test compound to inhibit the migration of 
adherent mammalian cell lines, for example the human tumour cell line A549. 

RPMI medium(Sigma) containing 10% FCS, 1% I^glutamine and 0.3% agarose 

10 (Difco Catalogue No. 0142-01) was warmed to 37°C in a waterbath. A stock 2% aqueous 
agar solution was autoclaved and stored at 42°C. An aliquot (1.5 ml) of the agar solution was 
added to RPMI medium (10 ml) immediately prior to its use, A549 cells (Accession No. 
ATCC CCL185) were suspended at a concentration of 2 x 10 7 cells/ml in the medium and 
maintained at a temperature of 37°C 

15 A droplet (2fil) of the cell/agarose mixture was transferred by pipette into the centre of 

each well of a number of 96-well, flat bottomed non-tissue-culture-treated microtitre plate 
(Bibby Sterilin Catalogue No. 642000). Hie plates were placed briefly on ice to speed the 
gelling of the agarose-cantaining droplets. Aliquots (90|il) of medium which had been cooled 
to 4°C were transferred into each well, taking care not to disturb the microdroplets. Test 

20 compounds were diluted from a lOmM stock solution in DMSO using RPMI medium as 
described above. Aliquots (lOpl) of the diluted test compounds were transferred to the wells, 
again taking care not to disturb the microdroplets. The plates were incubated at 37°C in a 
humidified (7.5% C0 2 : 95% air) incubator for about 48 hours. 

Migration was assessed visually and the distance of migration was measured back to 

25 the edge of the agar droplet. A migratory inhibitory IC50 was derived by plotting the mean 
migration measurement against test compound concentration. 

(d) In Vivo A549 Xenograft Growth Assay 

This test measures the ability of compounds to inhibit the growth of the A549 human 
carcinoma grown as a tumour in athymic nude mice (Alderley Park nu/nu strain). A total of 
30 about 5 x 10 6 A549 cells in matrigel (Beckton Dickinson Catalogue No. 40234) were injected 
subcutaneously into the left flank of each test mouse and the resultant tumours were allowed 
to grow for about 14 days. Tumour size was measured twice weekly using callipers and a 
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theoretical volume was calculated. Animals were selected to provide control and treatment 
groups of approximately equal average tumour volume. Test compounds were prepared as a 
ball-milled suspension in 1% polysorbate vehicle and dosed orally once daily for a period of 
about 28 days. The effect on tumour growth was assessed 
5 Although the pharmacological properties of the compounds of the Formula I vary with 

structural change as expected, in general activity possessed by compounds of the Formula I, 
may be demonstrated at the following concentrations or doses in one or more of the above 
tests (a), (b), (c) and (d):- 

Test (a):- IC50 in the range, for example, 0.001 - 10 /iM; 
10 Test (b):- IC50 in the range, for example, 0.01 - 20 jiM; 

Test (c):- activity in the range, for example, 0.1-25 /iM; 

Test (d):- activity in the range, for example, 1-200 mg/kg/day;. 

No physiologically-unacceptable toxicity was observed in Test (d) at the effective dose 
for compounds tested of the present invention. Accordingly no untoward toxicological effects 
15 are expected when a compound of Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore is administered at the dosage ranges defined hereinafter. 

A pharmaceutical composition for the compounds of the Formula I comprises a 
quinazoline derivative of the Formula I, or a pharmaceuticaUy-acceptable thereof, as defined 
hereinbefore in association with a pharmaceutically-acceptable diluent or carrier. 
20 The compositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
25 example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
30 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

Hie amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
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particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
5 percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
and sex of die animal or patient and the route of administration, according to well known 
principles of medicine. 

10 In using a compound of the Formula I for therapeutic or prophylactic purposes it will 

generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses. In general lower doses 
will be administered when a parenteral route is employed Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will 

15 generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg 
to 0.5 g of a compound of this invention. 

As stated above, it is known that the predominant role of c-Src non-receptor tyrosine 

20 kinase is to regulate cell motility which is necessarily required for a localised tumour to 
progress through the stages of dissemination into the blood stream, invasion of other tissues 
and initiation of metastatic tumour growth. We have found that the quinazoline derivatives of 
the Formula I possess potent anti-tumour activity which it is believed is obtained by way of 
inhibition of one or more of the non-receptor tyrosine-specific protein kinases such as c-Src 

25 kinase that are involved in the signal transduction steps which lead to the invasiveness and 
migratory ability of rnetastasising tumour cells. 

Accordingly the quinazoline derivatives of the Formula I are of value as anti-tumour 
agents, in particular as selective inhibitors of the motility, dissemination and invasiveness of 
mammalian cancer cells leading to inhibition of metastatic tumour growth. Particularly, the 

30 quinazoline derivatives of the Formula I are of value as anti-invasive agents in the 

containment and/or treatment of solid tumour disease. Particularly, the compounds of the 
Formula I are expected to be useful in the prevention or treatment of those tumours which are 
sensitive to inhibition of one or more of the multiple non-receptor tyrosine kinases such as c- 
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Sic kinase that are involved in the signal transduction steps which lead to the invasiveness and 
migratory ability of metastasising tumour cells. Further, the compounds of the Formula I are 
expected to be useful in the prevention or treatment of those tumours which are mediated 
alone or in part by inhibition of the enzyme c-Src, Le. the compounds may be used to produce 
5 a c-Src enzyme inhibitory effect in a warm-blooded animal in need of such treatment 
Specifically, the compounds of the Formula I are expected to be useful in the prevention or 
treatment of solid tumour disease. 

The anti-invasive treatment defined hereinbefore may be applied as a sole therapy or 
may involve, in addition to the quinazoline derivative of the invention, conventional surgery 
10 or radiotherapy or chemotherapy. Such chemotherapy may include one or more of the 
following categories of anti-tumour agents :- 

(i) other anti-invasion agents (for example metalloproteinase inhibitors like marimastat 
- and inhibitors of urokinase plasminogen activator receptor function); 

(ii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
15 oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 

nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
methotrexate, cytosine arabinoside and hydroxyurea, or, for example, one of the preferred 
antimetabolites disclosed in European Patent Application No. 562734 such as 

20 (2S>2-{o-fluorc>-E-[N-{2,7 

N-(prop-2-ynyl)amino]benzaiiu acid); antitumour antibiotics (for 

example anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, 
idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example 
vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol 

25 and taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide 
and teniposide, amsacrine, topotecan and camptothecin); 

(iii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutamide, flutamide, 
nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example 

30 goserelin, leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase 
inhibitors (for example as anastrozole, letrazole, vorazole and exemestane) and inhibitors of 
5a-reductase such as finasteride; 
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(iv) inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors and serine/threonine 
kinase inhibitors, for example inhibitors of the epidermal growth factor family (for example 
the EGFR tyrosine kinase inhibitors N-(3-chloro-4-fluorophenyl)-7-methoxy- 
5 6^3-morpholinopropoxy)quinazolin-4-amine (ZD1839), N-(3-ethynylphenyl)- 
6,7-bis(2-methoxyethoxy)qiunazolin-4-ainine (CP 358774) and 6~acrylamido-N-(3-chloro- 
4-fluorophenyl>7-(3-morpholinopiopoxy)quinazolin^amine (CI 1033)), for example 
inhibitors of the platelet-derived growth factor family and for example inhibitors of the 
hepatocyte growth factor family; and 

10 (v) antiangiogenic agents such as those which inhibit vascular endothelial growth factor 
such as the compounds disclosed in International Patent Applications WO 97/22596, 
WO 97/30035, WO 97/32856 and WO 98/13354 and those that work by other mechanisms 
(for example linomide, inhibitors of integrin <xvfJ3 function and angiostatin). 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 

15 separate dosing of the individual components of the treatment Such combination products 
employ the compounds of this invention within the dosage range described hereinbefore and 
the other pharmaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinazoline derivative of the formula I as defined hereinbefore and an additional 

20 anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of c-Src. Thus, they are useful as pharmacological standards for use in 
the development of new biological tests and in the search for new pharmacological agents. 

25 The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated 

(i) operations were carried out at ambient temperature, Le> in the range 17 to 25°C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
30 procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLQ were performed on Merck Kieselgel silica (Art 9385) or Merck 
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Iichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was performed on CI 8 reverse 
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 

(iv) yields, where present, are given for illustration only and are not necessarily the 
5 maximum attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 
techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 

10 collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, a Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, 

15 multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting points for the 

20 end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

(viii) the following abbreviations have been used:- 

DMF N^-dimethylformamide 
25 DMSO dimethylsulphoxide 

THF tetrahydrofuran 
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Example 1 l-(2,6-dichlor phenyl)-3-[6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)quinazolin-4-yI]urea 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a solution of 4-amino- 
6-methoxy-7-(N-methylpip^ (0.093 g) in a mixture of 

5 methylene chloride (2 ml) and DMF (0. 1 ml) and the reaction mixture was stiired at ambient 
temperature for 16 hours. The resultant solid was isolated, redissolved in a 20:1 mixture of 
methylene chloride and methanol and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous ammonium 
hydroxide solution as eluent There was thus obtained the title compound as a white solid 

10 (0.029 g); NMR Spectrum : (DMSOd^) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 
3H), 2.8 (d, 2H), 3.9 (s, 3H), 4.0 (br d, 2H), 7.3 (br s, 1H), 7.4 (d, 1H), 7.5 (s, 1H), 7.6 (s, 1H), 
8.0 (br s, 1H), 8.7 (s, 1H); Mass Spectrum : M+H* 490, 492 and 494. 

The 4-aminch6-methoxy-7-(N-^ used as a 

starting material was prepared as follows :- 

15 A solution of di-tert-butvl dicarbonate (41.7 g) in ethyl acetate (75 ml) was added 

dropwise to a stirred solution of ethyl piperidine-4-carboxylate (30 g) in ethyl acetate (150 ml) 
which had been cooled to 0 to 5°C in an ice-bath. The resultant mixture was stirred at 
ambient temperature for 48 hours. The mixture was poured into water (300 ml). The organic 
layer was separated, washed in turn with water (200 ml), 0.1N aqueous hydrochloric acid 

20 solution (200 ml), a saturated aqueous sodium bicarbonate solution (200 ml) and brine 
(200 ml), dried over magnesium sulphate and evaporated There was thus obtained ethyl 
N-^butoxycarbonylpiperidine-4^arboxylate (48 g); NMR Spectrum : (CDC1 3 ) 1.25 (t, 3H), 
1.45 (s, 9H), 1.55-1.7 (m, 2H), 1.8-2.0 (d, 2H), 2.35-2.5 (m, 1H), 2.7-2.95 (t, 2H), 3.9-4.1 (br 
s, 2H),4.15(q, 2H). 

25 A solution of the material so obtained in THF (180 ml) was cooled at 0°C and lithium 

aluminium hydride (1M solution in THF; 133 ml) was added dropwise. The mixture was 
stirred at 0°C for 2 hours. Water (30 ml) and 2N aqueous sodium hydroxide solution (10 ml) 
were added in turn and the mixture was stirred for 15 minutes. The resultant mixture was 
filtered through diatomaceous earth and the solids were washed with ethyl acetate. The 

30 filtrate was washed in turn with water and with brine, dried over magnesium sulphate and 
evaporated. There was thus obtained N-tert-butoxycarbonyl^hydroxymethylpiperidine 
(36.3 g); NMR Spectrum : (CDC1 3 ) 1.05-1.2 (m, 2H), 1.35-1.55 (m, 10H), 1.6-1.8 (m, 2H), 
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.0-4.2 (br s, 2H). 
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l,4-Diazabicyclo[2.2.2]octane (42.4 g) was added to a solution of 
N-t^butoxycarbonyl^ (52.5 g) in tot-butyl methyl ether (525 ml) 

and the mixture was stirred at ambient temperature for 15 minutes. The mixture was then 
cooled in an ice-bath to 5°C and a solution of 4-toluenesulphonyl chloride (62.8 g) in 
5 tert-butyl methyl ether (525 ml) was added dropwise over 2 hours while maintaining the 
reaction temperature at approximately 0°C. The resultant mixture was allowed to warm to 
ambient temperature and was stirred for 1 hour. Petroleum ether (b.p. 60-80°C, 1L) was 
added and the precipitate was removed by filtration. The filtrate was evaporated to give a 
solid residue which was dissolved in diethyl ether. The organic solution was washed in turn 

10 with 0.5N aqueous hydrochloric acid solution, water, a saturated aqueous sodium bicarbonate 
solution and brine, dried over magnesium sulphate and evaporated. There was thus obtained 
N-t^-butoxycarbonyl-4-(4-toluenesulphonyloxymethy^ (76.7 g), NMR Spectrum : 

(CDC1 3 ) 1.0-1.2 (m, 2H), 1.45 (s, 9H), 1.65 (d, 2H), 1.75-1.9 (m, 2H), 2.45 (s, 3H), 2.55-2.75 
(m, 2H), 3.85 (d, 1H), 4.0-4.2 (br s, 2H), 7.35 (d, 2H), 7.8 (d, 2H). 

15 A portion (40 g) of the material so obtained was added to a suspension of ethyl 

4-hydroxy-3-methoxybenzoate (19.6 g) and potassium carbonate (28 g) in DMF (200 ml) and 
the resultant mixture was stirred and heated to 95 °C for 2.5 hours. The mixture was cooled to 
ambient temperature and partitioned between water and a mixture of ethyl acetate and diethyl 
ether. The organic layer was washed in turn with water and brine, dried over magnesium 

20 sulphate and evaporated. The resulting oil was crystallised from petroleum ether 

(b.p. 60-80°C) and the suspension was stored overnight at 5°C. Hie resultant solid was 
collected by filtration, washed with petroleum ether and dried under vacuum. There was thus 
obtained ethyl 4-fN-tert-butoxvcarbonYlpiperi (35 g), 

m.p. 81-83°C; NMR Spectrum : (CDCI3) 1.2-1.35 (m, 2H), 1.4 (t, 3H), 1.48 (s, 9H), 1.8-1.9 (d, 

25 2H), 2.0-2.15 (m, 2H), 2.75 (t, 2H), 3.9 (d, 2H), 3.95 (s, 3H), 4.05-4.25 (br s, 2H), 4.35 (q, 
2H), 6.85 (d, 1H), 7.55 (s, 1H), 7.65 (d, 1H). 

The material so obtained was dissolved in formic acid (35 ml), formaldehyde (12M, 
37% in water, 35 ml) was added and the mixture was stirred and heated to 95°C for 3 hours. 
The resultant mixture was evaporated. The residue was dissolved in methylene chloride and 

30 hydrogen chloride (3M solution in diethyl ether, 40 ml) was added The mixture was diluted 
with diethyl ether and the mixture was triturated until a solid was formed. The solid was 
collected, washed with diethyl ether and dried under vacuum overnight at 50°C. There was 
thus obtained ethyl 3-methoxy^(N-methylpiperidin-4-ylmethoxy)benzoate (30.6 g), 
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NMR Spectrum : (DMSOd*) 1.29 (t, 3H), 1.5-1.7 (m, 2H), 1.95 (d, 2H), 2.0-2.15 (br s, 1H), 
2.72 (s, 3H), 2.9-3.1 (m, 2H), 3.35-3.5 (br s, 2H), 3.85 (s, 3H), 3.9-4.05 (br s, 2H), 4.3 (q, 2H), 
7.1 (d, 1H), 7.48 (s, 1H), 7.6 (d, 1H). 

The material so obtained was dissolved in methylene chloride (75 ml) and the solution 

5 was cooled in an ice-bath to 0-5°C. Trifluoioacetic acid (37.5 ml) was added followed by the 
diopwise addition over 15 minutes of a solution of fuming nitric acid (24M; 7.42 ml) in 
methylene chloride (15 ml). The resultant solution was allowed to warn to ambient 
temperature and was stirred for 2 hours. Volatile materials were evaporated. The residue was 
dissolved in methylene chloride (50 ml) and the solution was cooled in an ice-bath to 0-5°C. 

10 Diethyl ether was added and the resultant precipitate was collected and dried under vacuum at 
50°C. The solid was dissolved in methylene chloride (500 ml) and hydrogen chloride (3M 
solution in diethyl ether, 30 ml) was added followed by diethyl ether (500 ml). The resultant 
solid was collected and dried under vacuum at 50°C. There was thus obtained ethyl 
5-methoxy-4-(N-methylpiperid^ (28.4 g), NMR Spectrum : 

15 (DMSOcfc) 1.3 (t, 3H), 1.45-1.65 (m, 2H), 1.75-2.1 (m, 3H), 2.75 (s, 3H), 2.9-3.05 (m, 2H), 
3.4-3.5 (d, 2H), 3.95 (s, 3H), 4.05 (d, 2H), 4.3 (q, 2H), 7.32 (s, 1H), 7.66 (s, 1H). 

A mixture of a portion (3.89 g) of the material so obtained, 10% platinum-on-activated 
carbon (50% wet, 0.389 g) and methanol (80 ml) was stirred under 1.8 atmospheres pressure 
of hydrogen until uptake of hydrogen ceased. The mixture was filtered and the filtrate was 

20 evaporated. The residue was dissolved in water (30 ml) and basified to pHIO by the addition 
of a saturated aqueous sodium bicarbonate solution. The mixture was diluted with a 1:1 
mixture of ethyl acetate and diethyl ether and the organic layer was separated. The aqueous 
layer was further extracted with a 1:1 mixture of ethyl acetate and diethyl ether and the 
organic extracts were combined, washed in turn with water and brine, dried over magnesium 

25 sulphate and evaporated. The residue was triturated under a mixture of petroleum ether 
(b.p. 60-80°C) and diethyl ether. The solid so obtained was isolated, washed with petroleum 
ether and dried under vacuum at 60°C. There was thus obtained ethyl 2-amino-5-methoxy- 
4-(N-methylpiperidin-4-ylmethoxy)benzoate (2.58 g), m.p. 111-112°C; NMR Spectrum : 
(CDC1 3 ) 1.35 (t, 3H), 1.4-1.5 (m, 2H), 1.85 (m, 3H), 1.95 (t, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 

30 (s, 3H), 3.85 (d, 2H), 4.3 (q, 2H), 5.55 (br s, 2H), 6.13 (s, 1H), 7.33 (s, 1H). 

A mixture of ethyl 2-amino-5-methoxy^(N-methylpiperidin-4-ylmethoxy)benzoate 
(16.1 g), formamidine acetic acid salt (5.2 g) and 2-methoxyethanol (160 ml) was stirred and 
heated at 115°C for 2 hours. Further formamidine acetic acid salt (10.4 g) was added in 
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portions every 30 minutes during 4 hours and heating was continued for 30 minutes after the 
last addition. The resultant mixture was evaporated. The solid residue was stirred under a 
mixture of methylene chloride (50ml) and ethanol (100ml). The precipitate was removed by 
filtration and the filtrate was concentrated to a final volume of 100ml. The resultant 
5 suspension was cooled to 5°C. The solid so obtained was collected, washed with cold ethanol 
and with diethyl ether and dried under vacuum at 60°C. There was thus obtained 6-methoxy- 
7-(N-methylpiperidin^^ (12.7 g); NMR Spectrum : 

(DMSOd*) 1.25-1.4 (m, 2H), 1.75 (d, 2H), 1.9 (t, 1H), 1.9 (s, 3H), 2.16 (s, 2H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.0 (d, 2H), 7.11 (s, 1H), 7.44 (s, 1H), 7.97 (s, 1H). 

10 A mixture of a portion (2.8 g) of the material so obtained, thionyl chloride (28 ml) and 

DMF (0.28 ml) was heated to reflux for 1 hour. The mixture was evaporated and the 
precipitate was triturated under diethyl ether. The resultant solid was isolated and washed 
with diethyl ether. The solid was then dissolved in methylene chloride and the solution was 
washed with a saturated aqueous sodium bicarbonate solution. The organic layer was washed 

15 in turn with water and brine, dried over magnesium sulphate and evaporated. There was thus 
obtained 4^Moro-6-methoxy-7-(N-methylpiperidin^-ylmethoxy (2.9 g,), 

NMR Spectrum: (DMSOdk) 1.3-1.5 (m, 2H), 1.75-1.9 (m, 4H), 2.0 (t, 1H), 2.25 (s, 3H), 2.85 
(d, 2H), 4.02 (s, 3H), 4.12 (d, 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 
A mixture of 4^Moro-6-methoxy-7-(N-m^ 

20 (11.17 g), 4-bromo-2-fluorophenol (4.57 ml), potassium carbonate (7.19 g) and DMF (110 ml) 
was stirred and heated at 100°C for 2.5 hours. The mixture was allowed to cool to ambient 
temperature and was poured into a mixture (1L) of ice and water. The precipitate was 
collected, washed with water and dried. The solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 

25 1% aqueous ammonium hydroxide solution (20: 1 :0 to 10: 1 :0 to 10: 1 : 1) as eluent. There was 
thus obtained 4-(4-bromo-2-fluorophenoxy)-6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)quinazoline (13.1 g), NMR Spectrum : (DMSCkk) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 
4H), 1.9 (t, 1H), 2.15 (s, 3H), 2.5 (br s, 2H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45-7.6 (m, 
3H), 7.8 (d, 1H), 8.5 (s, 1H); Mass Spectrum : M+lT 476 and 478. 

30 A portion (9.4 g) of the material so obtained was dissolved in a 2M solution of 

ammonia in isopropanol (150 ml). Liquid ammonia (10 ml) was added and the reaction 
mixture was sealed in a Carius tube. The reaction mixture was heated to 130°C for 16 hours. 
The Carius tube was cooled and opened and the reaction mixture was evaporated. The residue 
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was stirred under a 2N aqueous sodium hydroxide solution for 1 hour. Hie resultant solid was 
isolated and washed in turn with water and methyl tert-butyl ether. There was thus obtained 
4-ammo^methoxy-7<N-methy^ (5.55 g); NMR 

Spectrum : (DMSOd*) 1.2-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.8 (d, 2H), 
5 3.8 (s, 3H), 3.9 (d, 2H), 7.0 (s, 1H), 7.3 (br s, 2H), 7.5 (s, 1H), 8.2 (s, 1H); Mass Spectrum : 
M+BT303. 

Example 2 

Using an analogous procedure to that described in Example 1, except that, 
10 unless otherwise stated, chloroform was used in place of methylene chloride as the reaction 
solvent, the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to 
give the compounds described in Table I. In general, unless otherwise stated, the appropriate 
isocyanates were commercially available. Alternatively appropriate isocyanates could be 
prepared by the reaction of the appropriate aniline with di-tert-butyl dicarbonate in the 
15 presence of 4-dimethylaminopyridine and a solvent such as methylene chloride. 



Table I 




| No. 


R 6 




(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro 


[1] 


2 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,3-dichloro 


[2] 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-dichloro 


[3] 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-fluoro 


[4] 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


[5] 


6 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-bromo 


[6] 


7 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-trifluoromethyl 


[71 


8 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


[8] 


9 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[9] 
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10 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-tert-butyl 


[10] 


11 


methoxy 


3-piperidinopropoxy 


2,6-dimethyl 


[11] 


12 


hydrogen 


3-morpholinopropoxy 


2,6-dichloro 


[12] 


13 


hydrogen 


3^1J-dioxotetrahydnv4H-l,4- 
thiazin-4-yl)propoxy 


2,6-dichloro 


[13] 


14 


hydrogen 


4-morpholinobut-2-ynyloxy 


2,6-dichloro 


[14] 


15 


hydrogen 


(£)-4-morpholinobut-2-enyloxy 


2,6-dichloro 


[15] 


16 


methoxy 


2-piperidinoethoxy 


2,6-dichloro 


[16] 


17 


methoxy 


3-morpholinopropoxy 


2,6-dichloro 


[17] 


18 


methoxy 


3-(4-methylpiperazin-l-yl)propoxy 


2,6-dichloro 


[18] 


19 


methoxy 


3-pynolidin- 1 -ylpropoxy 


2,6-dichloro 


[19] 


20 


methoxy 


3-(l,l-dioxotetrahydro-4H-l,4- 
thiazin-4-yl)propoxy 


2,6-dichloro 


[20] 


21 


methoxy 


2-[N-(2-methoxyethyl> 
N-methylamino]ethoxy 


2,6-dichloro 


[21] 


22 


methoxy 


3-mesylpropoxy 


2,6-dichloro 


[22] 


23 


methoxy 


3-(l,2,3-triazol-l-yl)propoxy 


2,6-dichloro 


[23] 


24 


methoxy 


2-(4-pyridyl)ethoxy 


2,6-dichloro 


[24] 


25 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trichloro 


[25] 


26 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dichloro 


[26] 


27 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-difluoro 


[27] 


28 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethoxy 


[28] 


29 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-dimethoxy 


[29] 


30 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-diisopropyl 


[30] 


31 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trimethyl 


[31] 


32 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


[32] 


33 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-diethyl 


[33] 


34 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-ethyl-6-methyl 


[34J 


35 


methoxy 


N~methylpiperidin-4-ylmethoxy 


4-bromo-2,6-dimethyl 


[35] 


36 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[36] 


37 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,4,6-trichloro 


[37] 
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38 


methoxy 


3-(4-methylpiperazin-l-yl)propoxy 


2,4,6-trichloro 


[38] 


39 


methoxy 


3-piperidinopropoxy 


2,6-dichloro 


[39] 


40 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2,6-difluoro 


[40] 


41 


methoxy 


3-piperidinopropoxy 


2,6-difluoro 


[41] 


42 


methoxy 


3-morpholinopropoxy 


2,6-difluoro 


[42] 


43 


methoxy 


3-(4-methylpiperazin-l-yl)propoxy 


2,6-difluoro 


[43] 


44 


methoxy 


2-piperidinoethoxy 


2,6-difluoro 


[44] 


45 


methoxy 


2-piperidinoethoxy 


2,4,6-trichloro 


[45] 


46 


methoxy 


3 -pyrrolidin- 1 -ylpropoxy 


2-fluoro- 
6-trifluoromethyl 


[46] . 


47 


methoxy 


2-dimethylaminoethoxy 


2,6-difluoro 


[47] 


48 


methoxy 


2-dimethylaminoethoxy 


2,6-dichloro 


[48] 


49 


methoxy 


2-(2-oxoimidazolidin-l-yl)ethoxy 


2,6rdifluoro 


[49] 


50 


methoxy 


2-(2-oxoimidazoHdin-l-yl)ethoxy 


2,6-dichloro 


[50] 


51 


methoxy 


2-pyrrolidin-l-ylethoxy 


2,6-dichloro 


[51] 


52 


methoxy 


2-pyrrolidin-l-ylethoxy 


2,6-difluoro 


[52] 


53 


methoxy 


2-morpholinoethoxy 


2,6-dichloro 


[53] 


54 


methoxy 


2-morpholinoethoxy 


2,6-difluoro 


[54] 


55 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2,6-dimethyl 


[55] 


56 


methoxy 


3-morpholinopropoxy 


2,6-dimethyl 


[56] 


57 


methoxy 


3-(4-methylpiperazin-l-yl)propoxy 


2,6-dimethyl 


[57] 


58 


methoxy 


2-pyrrolidin-l-ylethoxy 


2,6-dimethyl 


[58] 


59 


methoxy 


2-piperidinoethoxy 


2,6-dimethyl 


[59] 


60 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


[60] 


61 


methoxy 


2-(2-oxoimidazohdin-l-yl)ethoxy 


2,6-dimethyl 


[61] 


62 


methoxy 


2-dimethylaminoethoxy 


2,6-dimethyl 


[62] 


63 


methoxy 


3-pyrrolidin-l-ylpropoxy 


4-bromo-2,6-dimethyl 


[63] 


64 


methoxy 


3-piperidinopropoxy 


4-bromo-2,6-dimethyl 


[64] 


65 


methoxy 


3-morpholinopropoxy 


4-bromo-2,6-dimethyl 


[65] 


66 


methoxy 


3-(4-methylpiperazin-l-yl)propoxy 


4-bromo-2,6-dimethyl 


[66] 


67 


methoxy 


2-piperidinoethoxy 


4-bromo-2,6-dimethyl 


[67] 



WO 02/02534 



-55- 



PCT/GB01/02874 



68 


methoxy 


2-morpholinoethoxy 


4-bromo-2,6-dimethyl 


[68] 


j 69 


methoxy 


2-(2-oxoimidazolidin-l-yl)ethoxy 


4-bromo-2,6-dimethyl 


[69] 


70 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dichloro 


[70] 


71 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-difluoro 


[71] 


72 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[72] 


73 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-fluoro- 
6-trifluoromethyl 


[73] 


74 


hydrogen 


2-pyrrolidin-l-ylethoxy 


2,6-dichloro 


[74] 


75 


hydrogen 


2-pynoHdin-l-ylethoxy 


2-chloro-6-methyl 


[75] 


76 


hydrogen 


2-pyrrolidin-l-ylethoxy 


2-chloro 


[76] 


77 


hydrogen 


2-pyrrolidin-l-ylethoxy 


2,4,6-trichloro 


[77] 


78 


hydrogen 


2-piperidinoethoxy 


2,6-dichloro 


[78] 


79 


hydrogen 


2-piperidinoethoxy 


2,6-difluoro 


[79] 


80 


hydrogen 


2-piperidinoethoxy 


2-chloro-6-methyl 


[80] 


81 


hydrogen 


2-piperidinoethoxy 


2-chloro 


[81] 


82 


hydrogen 


2-piperidinoethoxy 


2,4,6-trichloro 


[82] 


83 


hydrogen 


2-(4-methylpiperazin-l-yl)ethoxy 


2,6-dichloro 


[83] 


84 


hydrogen 


2-(4-methylpiperazin-l-yl)ethoxy 


2-chloro-6-methyl 


[84] 


85 


hydrogen 


2-(4-methylpiperazin-l-yl)ethoxy 


2-chloro 


[85] 


86 


hydrogen 


2-(4-methylpiperazin-l-yl)ethoxy 


2,4,6-trichloro 


[86] 


87 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2,6-dichloro 


[87] 


88 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2,6-difluoro 


[88] 


89 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro-6-methyl 


[89] 


90 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro 


[90] 


91 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2,4,6-trichloro 


[91] 


92 


hydrogen 


3-pyrroUdin-l-ylpropoxy 


2,6-dichloro 


[92] 


93 


hydrogen 


3-pyrrolidin-l-ylpropoxy 


2,6-difluoro 


[93] 


94 


hydrogen 


3-pyrrolidin-l-ylpropoxy 


2-chloro-6-methyl 


[94] 


95 


hydrogen 


3-pynolidin-l-ylpropoxy 


2-chloro 


[95] 


96 


hydrogen 


3-pyrrolidin-l-ylpropoxy 


2,4,6-trichloro i 


[96] 


97 


hydrogen 


3-morpholinopropoxy 


2,6-difluoro 


[97] 
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98 


hydrogen 


3-morpholinopropoxy 


2-chloro-6-methyl 


[98] 


99 


hydrogen 


3-morpholinopropoxy 


2,4,6-trichloro 


[99] 


100 


hydrogen 


3-(4-methylpiperazin-l-yl)propoxy 


2,6-dichloro 


[100] 


101 


hydrogen 


3-(4-methylpiperazin-l-yl)propoxy 


2-chloro 


[101] 


102 


hydrogen 


3-(4-methylpiperazin-l-yl)propoxy 


2,4,6-trichloro 


[102] 


103 


hydrogen 


3-(l,l-dioxotetrahydro-4H-l,4- 
thiazin-4-yl)propoxy 


2,6-difluoro 


[103] 


104 


hydrogen 


3-(l,l-dioxotetrahydrx>4H-l,4- 
thiazin-4~yl)prqpoxy 


2-chloro-6-methyl 


[104] 


105 


hydrogen 


3<ljKiioxotetrahydrcH*H--l,4- 
thiazin-4-yl)propoxy 


2,4,6-trichloro 


[105] 


106 


hydrogen . 


3-(l,2,3-triazol-l-yl)propoxy 


2,4,6-trichloro 


[106] 


107 


hydrogen 


(£>4-pynoIidin-l-yIbut-2-enyIoxy 


2,6-difluorp 


[107] 


108 


hydrogen 


(JB)-4-pyrrolidin- l-ylbut-2-enyloxy 


2-chloro-6-methyl 


[108] 


109 


hydrogen 


(i^^pynolidin-l-ylbut-2-enyloxy 


2-chloro 


[109] 


110 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-dichloro 


[110] 


111 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


[HI] 


112 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-dimethyl 


[112] 


113 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2-chloro-6-methyl 


[113] 


114 


hydrogen 


3-(pyrrolidin-l-yl>-l-propynyl 


2,6-dichloro 


[114] 


115 


methoxy 


3-(pyrrolidin- 1-yl)- 1 -piopynyl 


2,6-dichloro 


[115] 


116 


methoxy 


6-morpholino-l-hexynyl 


2,6-dichloro 


[116] 


117 


methoxy 


6-morpholino-l-hexynyl 


2,6-difluoro 


[117] 


118 


methoxy 


6-(2-methylimidazol-l-yl)- 
1-hexynyl 


2,6-dichloro 


[118] 


119 


methoxy 


6-(2-methylimidazol-l-yl)- 
1-hexynyl 


2,6-difluoro 


[119] 
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120 


methoxy 


3-dimethylamino-l-propynyl 


2,6-difluoro 


[120] 


121 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-nitro 


[121] 


122 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-3-fluoro 


[122] 


123 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dichloro 


[123] 


124 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-5-nitro 


[124] 


125 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro- 
5-trifluoromethyl 


[125] 


126 


methoxy 


N-methylpiperidin-4-ylmethoxy 


5-chloro-2-methoxy 


[126] 


127 


methoxy 


N-methylpiperidin-4-yhnethoxy 


2-methoxy-5-methyl 


[127] 


128 


methoxy 


N--methylpiperidin-4-ylmethoxy 


5-chloro-2-methyl 


[128] 


129 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-5-fluoro 


[129] 


130 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-5-methyl 


[130] 


131 


methoxy 


3-pyrtolidin-l-ylptopoxy 


2,5-difluoro 


[131] 


132 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,5-dichloro 


[132] 


133 


methoxy 


3-pyrrolidin-l-ylpropoxy 


5-chloro-2-methyl 


[133] 


134 


methoxy 


3 -pyrrolidin- 1 -ylpropoxy 


5-fluoro-2-methyl 


[134] 


135 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2-methyl-5-nitro 


[135] 


136 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2-chloxo-5-methyl 


[136] 


137 


methoxy 


6-(N-methylpiperazin-l-yl> 
1-hexynyl 


2,6-dichloro 


[137] 


138 


methoxy 


benzyloxy 


3-dimethylcarbamoyl- 
2,6-dimethyl 


[138] 


139 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


[139] 


140 


methoxy 


6-(N-methylpiperazin- 
l-yl)hexyl 


2,6-dichloro 


[140] 


141 


methoxy 


3-(pyrrolidin-l-yl)propyl 


2,6-dichloro 


[141] 


142 


methoxy 


N-[3-(N-methylpiperazin- 
l-yl)propyl]carbamoyl 


2,6-dichloro 


[142] 


143 


methoxy 


N-[3-(imidazol-l- 
yl)propyl]caibamoyl 


2,6-dichloro 


[143] 


144 


methoxy 


N-methylpiperazin-l-yl 


2,6-dichloro 


[144] 
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145 


methoxy 


N-(tot-butoxycarbonyl)piperazin- 
l-yi 


2,6-dichloro 


[145] 


146 


methoxy 


3-morpholinopropylamino 


2,6-dichloro 


[146] 


147 


methoxy 


3-imidazol-l-ylpropylamino 


2,6-dichloro 


[147] 


148 


methoxy 


N-methylpiperidin-4-ylmethoxy 


3-dimethylcarbamoyl- 
2,6-dimethyl 


[148] 


149 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2-chloro-6-methyl 


[149] 


150 


methoxy 


3-methoxypropylamino 


2,6-dichloro 


[150] 


151 


methoxy 


2-aminoethylamino 


2,6-dichloro 


[151] 


152 


methoxy 


N-(2-diethylaminoethyl)- 
N-methylamino 


2,6-dichloro 


[152] 



Notes 

[1] The product gave the following data: NMR Spectrum: (DMSOde) 1.36 (m, 2H), 1.74 
(d, 3H), 1.86 (t, 2H), 2.14 (s, 3H), 2.87 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 7.11 (t, 1H), 7.29 
5 (s, 3H), 7.38 (t, 1H), 7.56 (d, 1H), 8.08 (s, 1H), 8.41 (d, 1H), 8.73 (s, 1H), 10.59 (s, IK), 13.2 
(s, 1H); Mass Spectrum: M+H* 456 and 458. 

[2] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.87 (m, 2H), 2.1 1 (m, 
3H), 2.78 (m, 2H), 2.78 (s, 3H), 3.68 (d, 2H), 4.07 (s, 3H), 4.1 (s, 2H), 7.12 (m, 2H), 7.43 (s, 
1H), 7.78 (s, 1H), 8.28 (m, 1H), 8.75 (s, 1H), 13.2 (s, 1H); Mass Spectrum : M+fif 490 and 
10 492. 

[3] The product gave the following data: NMR Spectrum : (DMSOde) 1.83 (m, 2H), 2.1 
(m, 3H), 2.63 (m, 2H), 2.7 (s, 3H), 3.6 (d, 2H), 4.08 (s, 3H), 4.1 (d, 2H), 7.23 (m, 1H), 7.33 (s, 
1H), 7.46 (s, 1H), 7.72 (s, 1H), 8.31 (d, lHfc 8.74 (s, 1H), 13.3 (s, 1H); Mass Spectrum : M+lT 
490 and 492. 

15 [4] Methylene chloride was used as the reaction solvent The product gave the following 
data: NMR Spectrum : (DMSOde) 1.34 (q, 2H), 1.74 (d, 3H), 1.86 (t, 2H), 2.15 (s, 3H), 2.78 
(d, 2H), 3.96 (s, 3H), 4.02 (d, 2H), 7.08-7.16 (m, 1H), 7.19-7.36 (m, 3H), 8.06 (s, 1H), 8.27 
(s, 1H), 8.69 (s, 1H), 10.56 (s, 1H), 12.81 (s, 1H); Mass Spectrum : M+If" 440. 
[5] DMF was used as the reaction solvent The product gave the following data: NMR 

20 Spectrum: (DMSOde) 1.35 (m, 2H), 1.8 (m, 5H), 2.15 (s, 3H), 2.79 (d, 2H), 2.94 (s, 3H), 4.03 
(d, 2H), 7.1-7.35 (m, 5H), 8.03 (s, 1H), 8.66 (s, IS), 10.6 (s, 1HV. Mass Spectrum : M+HT 458. 
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[6] DMF was used as the reaction solvent The product gave the following data: NMR 
Spectrum : (DMSOde) 1.3-1.5 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.2 (s, 3H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.1 (br d, 2H), 7.0 (t, 1H), 7.3 (br s, 1H), 7.4 (t, IB), 7.7 (d, 1H), 8.1 (br s, 1H), 8.4 
(d, 1H), 8.8 (s, IS), 10.5 (br s, 1H); Mass Spectrum : M+H* 500 and 502. 

5 [7] The product gave the following data: NMR Spectrum : (CDCb) 1.47 (m, 2H), 1.97 (m, 
5H), 2.3 (s, 3H), 2.88 (d, 2H), 3.61 (s, 3H), 4.01 (d, 2H), 7.24 (s, partially obscured by CHC1 3 
peak), 7.25 (t, partially obscured by CHC1 3 peak), 7.37 (s, 1H), 7.56 (t, 1H), 7.7 (d, 1H), 8.17 
(d, 1H), 8.7 (s, IE), 9.36 (s, 1H), 13.2 (s, 1H); Mass Spectrum : M+Ef 490. 
[8] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.38-1.55 (m, 2H), 

10 1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.47 (s, 3H), 2.91 (d, 2H), 3.66 (s, 3H), 4.01 (d, 2H), 7.05- 
7.14 (m, 1H), 7.17-7.28 (m, 4H), 7.4 (s, 1H), 7.96 (d, 1H), 8.7 (s, 1H), 9.24 (s, 1H), 12.34 (s, 
1H); Mass Spectrum : M+lT 436. 

[9] The product gave the following data: NMR Sp ectrum: (DMSOds and CD3COOH) 1.5- 
1.67 (q, 2H), 1.93-2.17 (m, 3H), 2.24 (s, 6H), 2.71 (s, 3H), 2.93 (t, 2H), 3.37 (d, 2H), 3.95 (s, 
15 3H), 4.09 (d, 2H), 7.1 (s, 3H), 7.31 (s, 1H), 8.07 (s, 1H), 8.66 (d, 1H); Mass Spectrum : M+H 4 
450. 

[10] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.43 (m, 2H), 1.5 (s, 
9H), 1.82 (m, 5H), 2.28 (s, 3H), 2.89 (d, 2H), 3.32 (s, 3H), 4.0 (d, 2H), 7.2 (m, 3H), 7.5 (m, 
2H), 7.57 (s, 1H), 8.62 (s, 1H), 9.9 (s, 1H), 12.35 (s, 1H); Mass Spectrum : M+H + 478. 
20 [1 1] The product gave the following data: NMR Spectrum : (CDCI3) 1.45 (m, 2H), 1 .59 (m, 
4H), 2.11 (m, 2H), 2.33 (s, 6H), 2.4 (br s, 4H), 2.5 (t, 2H), 3.23 (s, 3H), 4.22 (t, 2H), 7.14 (m, 
3H), 7.28 (s, 1H), 7.62 (s, 1H), 8.66 (s, 1H), 10.16 (s, 1H), 12.08 (s, 1H); Mass Spectrum : 
M+IT513. 

The 4-ammo-6-melhoxy-7-(3-piperidinopropoxy)quinazoline used as a starting 

25 material was prepared as follows :- 

Sodium hydride (60% suspension in mineral oil, 1.44 g) was added portionwise during 
20 minutes to a solution of 7-benzyloxy-6-methoxy-3,4-dmydroquinazolin-4-one 
(International Patent Application WO 97/22596, Example 1 thereof; 8.46 g) in DMF (70 ml). 
The mixture was stirred at ambient temperature for 1.5 hours. Chloromethyl pivalate (5.65 g) 

30 was added dropwise and the mixture was stirred at ambient temperature for 2 hours. The 
mixture was diluted with ethyl acetate (100 ml) and poured onto a mixture (400 ml) of ice and 
water containing 2N aqueous hydrochloric acid (4 ml). Hie organic layer was separated and 
the aqueous layer was extracted with ethyl acetate. The combined extracts were washed with 
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brine, dried over magnesium sulphate and evaporated. The residue was triturated under a 
mixture of diethyl ether and petroleum ether (b.p. 60-80°C) and the resultant solid was 
collected and dried under vacuum. There was thus obtained 7-benzyloxy-6-methoxy- 
3-pivaloyloxymethyl-3,4Hlihydn)quinazolin^one (10 g); NMR Sp ectrum: (DMSOck) 1.11 (s, 
5 9H), 3.89 (s, 3H), 5.3 (s, 2H), 5.9 (s, 2H), 7.27 (s, 1H), 7.35 (m, 1H), 7.47 (t, 2H), 7.49 (d, 
2H),7.51 (s, 1H), 8.34 (s, 1H). 

A mixture of a portion (7 g) of the material so obtained, 10% paUadium-on-charcoal 
catalyst (0.7 g), DMF (50 ml), methanol (50 ml), acetic acid (0.7 ml) and ethyl acetate 
(250 ml) was stirred under an atmosphere pressure of hydrogen for 40 minutes. The catalyst 
10 was removed by filtration and the solvent was evaporated. The residue was triturated under 
diethyl ether and the resultant solid was collected and dried under vacuum. There was thus 
obtained 7-hydroxy-6-methoxy-3-pivaloyloxymethyW^ (4.36 g); 

NMR Spectrum : (DMSOdo) 1.1 (s, 9H), 3.89 (s, 3H), 5.89 (s, 2H), 7.0 (s, 1H), 7.48 (s, 1H), 
8.5 (s, 1H). 

15 Diethyl azodicarboxylate (3.9 ml) was added dropwise to a stirred mixture of 

7-hydroxy^-methoxy-3-pivaloyloxym (5 g), 

3-bromopropanol (2.21 ml), triphenylphosphine (6.42 g) and methylene chloride (50 ml) and 
the mixture was stirred at ambient temperature for 2 hours. The mixture was evaporated and 
the residue was purified by column chromatography on silica using a 19: 1 mixture of 

20 methylene chloride and methanol as eluent There was thus obtained 7-(3-bromopropoxy)- 
6-methoxy-3-pivaloyloxymethyl-3,4^dihydroquinazoUn-4-one (6 g); NMR Spectrum : 
(DMSOd*) 1.12 (s, 9H), 2.32 (t, 2H), 3.7 (t, 2H), 3.9 (s, 3H), 4.25 (t, 2H), 5.9 (s, 2H), 7.20 (s, 
1H), 7.61 (s, 1H), 8.36 (s, 1H). 

A mixture of a portion (2.89 g) of the material so obtained and piperidine (10 ml) was 

25 stirred and heated to 100°C for 1 hour. The mixture was evaporated and the residue was 
partitioned between methylene chloride and a saturated aqueous ammonium chloride solution. 
The organic phase was washed with brine, dried over magnesium sulphate and evaporated. 
There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (2.4 g); NMR Spectrum: (DMSOd*) 1.15 (s, 9H), 1.35-1.5 (m, 

30 1H), 1.6-1.8 (m, 3H), 1.8-1.9 (d, 2H), 2.2-2.3 (m, ZH), 2.95 (t, 2H), 3.25 (t, 2H), 3.55 (d, 2H), 
3.95 (s, 3H), 4.25 (t, 2H), 5.94 (s, 2H), 7.24 (s, 1H), 7.56 (s, 1H), 8.36 (s, 1H). 

A mixture of the material so obtained and a 7N solution of ammonia in methanol 
(50 ml) was stirred at ambient temperature for 16 hours. The mixture was evaporated and the 
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residue was triturated under diethyl ether. The resultant solid was isolated, washed in turn 
with diethyl ether and a 1:1 mixture of diethyl ether and methylene chloride and dried under 
vacuum. There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3,4Kiihydroquinazolin- 
4-one (1.65 g); NMR Spectrum: (DMSOck) 1.3-1.4 (m, 2H), 1.4-1.55 (m, 4H), 1.85-1.95 (m, 
5 2H), 2.35 (br s, 4H), 2.4 (t, 2H), 3.9 (s, 3H), 4.15 (t, 2H), 7.1 1 (s, 1H), 7.44 (s, 1H), 7.9 (s, 
1H). 

A mixture of the material so obtained, thionyl chloride (15 ml) and DMF (1.5 ml) was 
heated to reflux for 3 hours. The mixture was evaporated. Toluene was added and the 
mixture was again evaporated. The residue was partitioned between methylene chloride and a 

10 saturated aqueous sodium bicarbonate solution (the basicity of which was adjusted to pHIO by 
adding 6N aqueous sodium hydroxide). The organic layer was separated, washed with brine, 
dried over magnesium sulphate and evaporated. There was thus obtained 4-chloro- 
6-methoxy-7-(3-piperidmopropoxy)quinazoline (1.2 g); NMR Spectrum : (DMSOck) 1.35-L45 
(m, 2H), 1.5-1.6 (m, 4H), 1.9-2.05 (m, 2H), 2.4 (br s, 4H), 2.45 (t, 2H), 4.0 (s, 3H), 4.29 (t, 

15 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 

A portion (0.5 g) of the material so obtained was dissolved in a 1M solution of 
ammonia in isopropanol (10 ml). liquid ammonia (1 ml) was added and the reaction mixture 
was sealed in a Carius tube. The reaction mixture was heated to 120°C for 16 hours. The 
Carius tube was cooled and opened and the reaction mixture was evaporated. The residue was 

20 stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in turn with water and methyl tert-butyl ether. There was thus obtained 
4-amino-6-methoxy-7-(3-piperidinopropoxy)quinazoline (0.225 g); NMR Spectrum : 
(DMSOdfi) 1.37 (d, 2H), 1.49 (t, 4H), 1.91 (m, 2H), 2.3 (s, 4H), 2.37 (t, 2H), 3.86 (s, 3H), 4.1 
(t, 2H), 7.04 (s, 1H), 7.38 (s, 2H), 7.54 (s, 1H), 8.22 (s, 1H); Mass Spectrum : M+it 317. 

25 [12] Acetonitrile was used as the reaction solvent The product gave the following data: 
NMR Spectrum: (CDC1 3 ) 2.1 (m, 2H), 2.5 (br s, 4H), 2.7 (t, 2H), 3.75 (t, 4H), 4.25 (t, 2H), 
7.15 (d, 1H), 7.3 (m, 2H), 7.5 (d, 2H), 8.1 (d, 1H), 8.85 (s, 1H), 9.05 (s, 1H), 12.1 (s, 1H); 
Mass Spectrum : M+H* 476 and 478. 

The 4-amino-7-(3-morpholinopropoxy)quinazoline used as a starting material was 

30 prepared as follows :- 

A solution of 2-amino-4-fluorobenzoic acid (3 g) in formamide (30 ml) was heated to 
150°C for 6 hours. The reaction mixture was poured onto a 1:1 mixture of ice and water 
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(250 ml) and the precipitated solid was collected, washed with water and dried to give 
7-fluoro-3,4-<iihydioquinazolin-4-one (2.6 g). 

Sodium metal (4.4 g) was added to benzyl alcohol (100 ml) and the resultant mixture 
was stirred at ambient temperature for 30 minutes and then and heated to 80°C for 1 hour. 
5 The mixture was cooled to 40°C and 7-fluoro-3,4-dihydroquinazolin-4-one (7.8 g) was added. 
The reaction mixture was stirred and heated to 130°C for 4 hours. The mixture was allowed 
to cool to ambient temperature and was stirred for a further 18 hours. The solution was 
quenched with water (800 ml) and acidified to pH3 by the addition of concentrated 
hydrochloric acid. The resultant precipitate was collected, washed in turn with water and 

10 diethyl ether and dried under vacuum for 4 hours at 60°C. There was thus obtained 
7-benzyloxy-3,4-dihydroquinazolin-4-one (7.02 g). 

A mixture of the material so obtained, phosphorus pentasulphide (12.5 g) and pyridine 
(350 ml) was stirred and heated to reflux for 8 hours. After cooling, the mixture was poured 
into water (1 L). The precipitate was collected and washed with water. Hie solid so obtained 

15 was dissolved in 6N aqueous sodium hydroxide solution and the solution was filtered Hie 
filtrate was acidified to pH2 by the addition of 6N aqueous hydrochloric acid. The resultant 
precipitate was collected, washed with water and dried under vacuum at 60°C. There was 
thus obtained 7-benzyloxy-3,4-dihydroquinazolin-4-thione (7.42 g); NMR Spectrum : 
(DMSOdo) 5.32 (s, 2H), 7.25 (d, 1H), 7.32 (m, 1H), 7.4 (m, 1H), 7.45 (t, 2H), 7.55 (d, 2H), 

20 8.15 (s, 1H), 8.5 (d, 1H), 

A portion (3.45 g) of the material so obtained was dissolved in THF (13 ml) and 
IN aqueous sodium hydroxide solution (25.7 ml) was added. Methyl iodide (0.97 ml) was 
added dropwise and the mixture was stirred at ambient temperature for 30 minutes. The 
mixture was neutralised by the addition of 2N aqueous hydrochloric acid and the mixture was 

25 diluted by the addition of water. The resultant solid was collected, washed with water and 
dried under vacuum to give 7-benzyloxy-4-methylthioquinazoline (33 g); NMR Spectrum : 
(DMSOd*) 2.67 (s, 3H), 5.32 (s, 2H), 7.3-7.45 (m, 5H), 7.5 (d, 2H), 8.05 (d, 1H), 8.9 (s, 1H). 

A mixture of a portion (3 g) of the material so obtained and trifluoroacetic acid (30 ml) 
was heated to reflux for 5 hours. The mixture was evaporated. The residue was suspended in 

30 water and solid sodium bicarbonate was added until complete dissolution. Hie solution was 
extracted with diethyl ether. The aqueous layer was acidified to pH2 by the addition of 
2N aqueous hydrochloric acid and the resultant precipitate was collected, washed in turn with 
water and diethyl ether and dried under vacuum. There was thus obtained 7-hydroxy- 
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4-methyltMoquinazoline (2 g); NMR Spectrum: (DMSOd*) 2.7 (s, 3H), 7.15 (d, 1H), 7.25 (m, 
1H), 8.0(d,lH), 8.9 (s, 1H). 

Diethyl azodicarboxylate (2.92 g) was added dropwise to a stirred mixture of 
7-hydroxy-4-methylthioquinazoline (2.5 g), 4-(3-hydroxypropyl)moipholine (Bull. Soc. Chim. 
5 Ft 1962, 1117; 2.47 g), triphenylphosphine (4.45 g) and methylene chloride (65 ml). The 
reaction mixture was stirred at ambient temperature for 1 hour. The mixture was evaporated 
and the residue was partitioned between a 1 : 1 mixture of ethyl acetate and diethyl ether and a 
IN aqueous hydrochloric acid solution. The aqueous layer was separated, basified to pH9 by 
the addition of solid sodium bicarbonate and extracted with methylene chloride. The organic 

10 layer was separated, washed with water and brine, dried over magnesium sulphate and 

evaporated. The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride, ethyl acetate and methanol (from 6:3:1 to 5:3:2 to 
75:0:25) as eluent. There was thus obtained 4-methylthio-7-<3-morpholinopropoxy)- 
quinazoline (2.03 g); NMR Spectrum : (DMSOd^and CF 3 COOD) 2.2-2.3 (m, 2H), 2.7 (s, 3H), 

15 3.05-3.25 (m, 2H), 3.35 (t, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.05 (d, 2H), 4.32 (t, 2H), 7.38 (d, 
1H), 7.4 (s, 1H), 8.1 (d, 1H), 9.05 (d, 1H); Mass Spectrum : M+H+ 320. 

A mixture of a portion (0,5 g) of the material so obtained and a solution of ammonia 
gas in methanol (7M; 50 ml) was sealed in a pressure vessel and heated to 120°C for 16 hours. 
The mixture was cooled to ambient temperature and evaporated. The residue was purified by 

20 column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluent. The material so 
obtained was triturated under diethyl ether and the resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained 4-amino- 
7-(3-moipholinopropoxy)quinazoline (0.35 g); NMR Spectrum : (CDCI3) 2.0-2.15 (m, 2H), 

25 2.5 (br s, 4H), 2.6 (t, 2H), 3.75 (br s, 4H), 4.2 (t, 2H), 5.65 (br s, 2H), 7.1 (d, 1H), 7.2 (s, 1H), 
7.65 (d, 1H), 8.55 (s, 1H) ; Mass Spectrum : M+H* 280. 

[13] Acetonitrile was used as the reaction solvent The product gave the following data: 
NMR Spectrum : (CDCk) 2.05 (m, 2H), 2.75 (t, 2H), 3.0-3.15 (m, 8H), 4.2 (t, 2H), 7.1 (d, 1H), 
7.2-7.35 (m, 2H), 7.5 (d, 2H), 8.2 (d, 1H), 8.8 (s, 1H), 9.45 (s, 1H); Mass Spectrum : M+H* 
30 524 and 526; Elemental Analysis : Found C, 50.0; H, 4.4; N, 13.3; C^^sCUCkS requires C, 
50.39; H, 4.42; N, 13.35%. 

The 4-amino-7-[3-(l , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy]quinazoline used 
as a starting material was prepared as follows :- 
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A mixture of 3-aminopropan-l-ol (0.650 ml) and divinyl sulphone (1 g) was heated to 
1 10°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was 
purified by column chromatography on silica usin a 19:1 mixture of methylene chloride and 
methanol as eluent There was thus obtained 3-(l,l^oxotetrahydro-4H-l,4-thiazin- 
5 4-yl)propan-l-ol (0.8 g); NMR Spectrum : (CDCI3) 1.7-1.8 (m, 2H), 2.73 (t, 2H), 3.06 (br s, 
8H), 3.25 (s, 1H), 3.78 (t, 2H); Mass Spectrum : M+H+ 194. 

Diethyl azodicarboxylate (3.3 ml) was added dropwise to a stirred mixture of 
7-hydroxy-4-methylthioquinazoline (1.34 g), 3-(l , l-dioxotetrahydro-4H- 1 ,4-thiazin- 
4-yl)propan-l-ol (2.03 g), triphenylphosphine (5.51 g) and methylene chloride (100 ml). The 

10 reaction mixture was stirred at ambient temperature The mixture was evaporated 

and the residue was purified by column chromatography on silica using initially ethyl acetate 
and then a 24: 1 mixture of ethyl acetate and ethanol as eluent There was thus obtained 
7-[3-(l,l-dioxotetrahydix>4H^^ (1.79 g); 

NMR Spectrum : (CDC1 3 ) 2.05 (m, 2H), 2.7 (s, 3H), 2.73 (t, 2H), 3.05 (m, 8H), 4.2 (t, 2H), 

15 7.15 (m, 1H), 7.2 (d, 1H), 8.0 (d, 1H), 8-9 (s, 1H); Mass Spectrum: M+H** 368. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
immediately above, a portion (0.5 g) of the material so obtained was reacted with ammonia 
gas in methanol. The reaction product was purified by column chromatography on silica 
using increasingly polar mixtures of chloroform and methanol as eluent There was thus 

20 obtained 4-amino-7-[3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy] quinazoline 

(0.45 g); NMR Spectrum (CDC1 3 ) 2.05 (m, 2H), 2.75 (t, 2H), 3.0-3.1 (m, 8H), 4.2 (t, 2H), 5.5 
(br s, 2H), 7.15 (m, 1H), 7.2 (s, 1H), 7.65 (d, 1H), 8.6 (s, 1H); Mass Spectrum : M+HT 337. 
[14] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum : (DMSOde and CF3COOD) 3.0-3.4 (m, 2H), 3.4 (br d, 2H), 3.6-3.7 (m, 2H), 

25 3.95 (br d, 2H), 4.25 (s, 2H), 5.2 (s, 2H), 7.32 (t, 1H), 7.5 (d, 2H), 7.5-7.6 (m, 2H), 8.9 (d, 
1H), 9.2 (s, 1H); Mass Spectrum : M+H 4 * 486 and 488; Elemental Analysis : Found C, 55.4; H, 
4.3; N, 14.1; 02^2^0302 0.6 H 2 0 requires C, 55.57; H, 4.50; N, 14.09 %. 

The 4-amino-7-(4-morphoUnobut-2-yn-l-yloxy)quinazoline used as a starting material 
was prepared as foDows :- 

30 Diethyl azodicarboxylate (2.46 ml) was added dropwise to a stirred mixture of 

7-hydroxy-4-methylthioquinazoline (1.2 g), 4-morpholinobut-2-yn-l-ol (J. Amer. Chem. Soc 
1957, 79, 6184; 1.26 g), triphenylphosphine (4.09 g) and methylene chloride (35 ml). The 
reaction mixture was stirred at ambient temperature for 3 hours. Hie mixture was evaporated 
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and the residue was purified by column chromatography on silica using initially methylene 
chloride and then a 19:1 mixture of methylene chloride and methanol as eluent. The material 
so obtained was triturated under diethyl ether. The resultant solid was collected and dried 
under vacuum. There was thus obtained 4-methylthio-7-(4-morpholinobut-2-yn- 
5 l-yloxy)quinazoline (1.3 g); NMR Spectrum : (CDC1 3 ) 2.5 (t, 4H), 2.7 (s, 3H), 3.32 (t, 2H), 
3.7 (t, 4H), 4.9 (t, 2H), 7.2 (d, 1H), 7.35 (d, 1H), 8.0 (d, 1H), 8.9 (s, 1H); Mass Spectrum : 
M+lT 330. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, a portion (0.5 g) of the material so obtained was reacted with a saturated solution of 

10 ammonia gas in methanol. The reaction product was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
ammonium hydroxide solution as eluent. There was thus obtained 4-amino- 
7-(4-morpholinobut-2-yn-l-yloxy)quinazoline (0.283 g); NMR Spectrum : (DMSOd*) 2.4 (m, 
4H), 3.3 (t, 2H), 3.5 (m, 4H), 5.0 (s, 2H), 7.15 (m, 1H), 7.18 (d, 1H), 7.6 (br s, 2H), 8.15 (d, 

15 1H), 8.32 (s, 1H); Mass Spectrum : M+Na + 321; Elemental Analysis : Found C, 63.8; H, 6.1; 
N, 18.7; Ci6Hi8N 4 02 0.2 H 2 0 requires C, 63.65; H, 6.14; N, 18.55 %. 
[15] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum : (DMSOcfc and CF3COOD) 3.0-3.1 (m, 2H), 3.4 (d, 2H), 3.65 (t, 2H), 3.85 (d, 
2H), 4.0 (d, 2H), 4.95 (br s, 2H), 6.0 (m, 1H), 6.3 (m, 1H), 7.4 (t, 1H), 7.45 (s, 1H), 7.55 (m, 

20 1H), 7.6 (d, 2H), 8.85 (d, 1H), 9.17 (s, 1H); Mass Spectrum : M+Na + 510 and 512; Elemental 
Analysis : Found C, 56.2; H, 4.7; N, 14.2; C23H23N5O3CI2 requires C, 56.57; H, 4.75; 
N, 14.34 %. 

The 4-amino-7-[(J^^moipholinobut-2-en-l-yloxy]quinazoline used as a starting 
material was prepared as follows :- 

25 Using an analogous procedure to that described in the second last paragraph of 

Note [12] above, (£)-4-morphoHnobut-2-en-l»ol (J. Med. Chem.. 1972, 15, 110-112; 1.27 g), 
was reacted with 7-hydroxy^-methylthioquinazoline (1.2 g) to give 4-methylthio- 
7-[(£)-4-morpholinobut-2-en-l-yloxy]quinazoline (1.15 g); NMR Spectrum : (CDC1 3 ) 2.45 (br 
s, 4H), 2.7 (s, 3H), 3.05 (d, 2H), 3.7 (t, 4H), 4.7 (d, 2H), 5.9 (m, 2H), 7.15-7.25 (m, 2H), 7.95 

30 (d, 1H), 8.9 (d, 1H); Mass Spectrum : M+H* 332. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, 4-methyltWo-7-[(£)^morpholinobut-2-en-l-yloxy]quinazoKne (0.5 g) was reacted 
with a saturated solution of ammonia gas in methanol. The reaction product was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluent There was thus 
obtained 4~amino-7-[(£)^morpholkobut^ (0.372 g); NMR 

Spectrum : (DMSOcfc) 2.35 (br s, 4H), 3.0 (br s, 2H), 3.56 (t, 4H), 4.7 (br s, 2H), 5.9 (br s, 
5 2H), 7.05 (s, 2H), 7.1 (m, 1H), 7.6 (br s, 2H), 8.12 (d, 1H), 8.3 (s, 1H); Mass Spectrum : 
M+Na + 323; Elemental Analysis : Found C, 63.1; H, 6.7; N, 18.4; Q 0.2 H 2 0 

requires C, 63.22; H, 6.76; N, 18.51 %. 

[16] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

10 washed in turn with acetonitrile and diethyl ether and dried Hie product gave the following 
data: NMR Spectrum : (DMSOd* and CF3COOD) 1.4 (m, 1H), L7 (m, 3H), 1.9 (m, 2H), 3.1 
(t, 2H), 3.65 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, 1H), 7.52 (s, 1H), 7.62 (d, 2H), 8.3 (s, 
1H), 9.05 (s, 1H); Mass Spectrum : M+H*" 490 and 492. 

The 4-amino^-methoxy-7-(2-piperidinoethoxy)quinazoline used as a starting material 

15 was prepared as follows :- 

A mixture of 7-benzyloxy^-methoxy-3,4-<lihy^ (25. 1 g), thionyl 

chloride (450 ml) and DMF (1 ml) was stirred and heated to reflux for 2 hours. The mixture 
was evaporated and the residue was dissolved in toluene and the solution was evaporated. 
The resultant solid was suspended in methylene chloride (500 ml), solid potassium carbonate 

20 (39 g) was added and the mixture was stirred for 10 minutes. Water (500 ml) was added and 
the mixture stirred for another 10 minutes. The methylene chloride layer was separated, dried 
over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent There was thus obtained 7-benzyloxy-4-chloro-6-methoxyquinazoline 

25 (21.54 g); NMR Spectrum : (DMSOcfc) 4.0 (s, 3H), 5.36 (s, 2H), 7.31-7.46 (m, 4H), 7.51 (d, 
2H), 7.58 (s,lH), 8.88 (s,lH). 

A portion (3 g) of the material so obtained was dissolved in a 1M solution of ammonia 
in isopropanol (50 ml). Liquid ammonia (5 ml) was added and the reaction mixture was 
sealed in a Carius tube. The reaction mixture was heated to 120°C for 16 hours. The Carius 

30 tube was cooled and opened and the reaction mixture was evaporated. The residue was stirred 
under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was isolated 
and washed in turn with water and methyl tert-butvl ether. There was thus obtained 4-amino- 
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7-benzyloxy-6-methoxyquinazoline (2.65 g); NMR Spectrum : (DMSOck) 3.88 (s, 3H), 3.9 (s, 
3H), 7.2 (s, 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 1H); Mass Spectmm : M+tf" 230. , 

A mixture of 4-amina-7-ben2yloxy-6-methoxyquiaazoline (4.15 g) and trichloroacetic 
acid (35 ml) was stirred and heated to reflux for 1 hour. The solvent was evaporated, the 

5 residue was redissolved in a mixture of methylene chloride and toluene and the solvent was 
evaporated. The solid so obtained was suspended in water and basified to pHll by the 
addition of 2N aqueous sodium hydroxide solution. The mixture was then neutralised to pH7 
by the addition of IN aqueous hydrochloric acid solution. The resultant solid was collected, 
washed in turn with water and acetonitrile and dried under vacuum over phosphorus 

10 pentoxide. There was thus obtained 4-amino-7-hydroxy--6-methoxyquinazoline (2.55 g); 
NMR Spectrum : (DMSOd*) 3.9 (s, 3H), 7.05 (s, 1H), 7.65 (s, 1H), 8.0 (br s, 2H), 8.35 (s, 1H), 
10.0-11.0 (brs,lH). 

A portion (0.15 g) of the material so obtained and triphenylphosphine (0.31 g) were 
dissolved in DMF (3 ml). THF (3 ml) was added causing partial precipitation of the starting 

15 material. A solution of N-(2-hydroxyethyl)piperidine (0.111 g) in THF (1 ml) was added 
followed by diethyl azodicarboxylate (0.186 ml) and the reaction mixture was stirred at 
ambient temperature for 30 minutes. Further portions of triphenylphosphine (0.105 g), 
N-(2-hydroxyethyl)piperidine (0.02 g) and diethyl azodicarboxylate (0.062 ml) were added 
and reaction mixture was stirred at ambient temperature for a further 30 minutes. The mixture 

20 was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent There was thus 
obtained the required starting material (0.18 g); NMR Spectrum : (DMSOcfc and CF 3 COOD) 
1.4 (m, 1H), 1.7 (m, 3H), 1.8 (m, 2H), 3.15 (m, 2H), 3.65 (m, 4H), 3.95 (s, 3H), 4.55 (t, 2H), 
7.3 (s, 1H), 7.9 (s, 1H), 8.75 (s, 1H), 9.45 (br s, 1H); Mass Spectrum : M+H*303. 

25 [17] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd* and CF3COOD) 2.3 (m, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 
3.55 (m, 2H), 3.7 (t, 2H), 4.0 (s, 3H), 4.05 (m, 2H), 4.35 (t, 2H), 7.45 (t, 1H), 7.63 (d, 2H), 

30 8.25 (s, 1H), 8.3 (s, 1H), 8.95 (s, 1H); Mass Spectrum : M+H*" 506 and 508. 

The 4-amino^-methoxy-7-(3-morpholinopropoxy)qiiinazoline used as a starting 
material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyl)morpholine using an analogous procedure to that described in the last 
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paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum : (DMSOd* and CF3COOD) 2.25 (m, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (m, 2H), 
3.7 (t, 2H), 3.95 (s,3H), 4.05 (m, 2H), 4.3 (t, 2H), 7.35 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 
(br s, 1H); Mass Spectrum : M+H* 319. 

5 [18] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd*. and CF3COOD) 2.3 (m, 2H), 2.95 (s, 3H), 3.2-3.8 (br s, 8H), 
3.45 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, 1H), 7.47 (s, 1H), 7.62 (d, 2H), 8.3 (s, 1H), 

10 9.05 (s, 1H); Mass Spectrum : M+H+ 519 and 521. 

Hie 4-amino^-methoxy-7-[3-(4-methylpiperaziri-l-yl)propoxy used as a 

starting material was prepared by the reaction of 4-amino-74iydroxy-6-methoxyquinazoline 
and l-(3-hydroxypropyl)-4-methylpiperazine using an analogous procedure to that described 
in the last paragraph of Note [16] above. There was thus obtained the required starting 

15 material; NMR Spectrum : pMSOd* and CF3COOD) 2.3 (m, 2H), 2.95 (s, 3H), 3.2-3.8 (br s, 
8H), 3.4 (m, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 
1H); Mass Spectrum : M+H* 332. 

[19] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

20 washed in turn with acetonitrile and diethyl ether and dried Hie product gave the following 
data: NMR Spectrum : (DMSOck, and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 
3.1 (m, 2H), 3.35 (m, 2H), 3.65 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, 1H), 7.47 (s, 1H), 
7.63 (d, 2H), 8.3 (s, 1H), 9.1 (s, 1H); Mass Spectrum : M+H* 490 and 492. 

Hie 4-amino^-methoxy-7-(3-pyrroUdin-l-ylpropoxy)qiiinazolm used as a starting 

25 material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the last 
paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum: (DMSOd6 and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 3.05 (m, 2H), 
3.35 (m, 2H), 3.65 (m, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 

30 9.4 (br s, 1H): Mass Spectrum : U+H i '303. 

[20] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
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data: NMR Spectrum: (DMSOcfc, and CF 3 COOD) 2.3 (m, 2H), 3.5 (t, 2H), 3.65 (m, 4H), 3.85 
(m, 4H), 4.05 (s, 3H), 4.35 (t, 2H), 7.43 (t, 1H), 7.46 (s, 1H), 7.65 (d, 2H), 8.3 (s, 1H), 9.05 (s, 
1H); Mass Spectrum: M+H* 554 and 556. 

The 4-ammo-7-[3^1J^oxoteti^yd^^ 
5 6-methoxyquinazoline used as a starting material was prepared by the reaction of 4-amino- 
7-hydroxy-6-methoxyquinazoline and N-(3-hydroxypropyl)-l,l-^oxotetrahydro- 
4H-l,4-thiazine using an analogous procedure to that described in the last paragraph of 
Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd* and CF3COOD) 2.3 (m, 2H), 3.5 (m, 2H), 3.65 (m, 4H), 3.85 (m, 4H), 3.95 (s, 3H), 
10 4.25 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 1H); Mass Spectrum : 
M+H+367. 

[21] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. Hie product gave the following 

15 data: NMR Spectrum : (DMSOck, and CF3COOD) 2.95 (s, 3H), 3.35 (s, 3H), 3.4 (m , 1H), 
3.55 (m , 1H), 3.75 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, 1H), 7.50 (s, 1H), 7.65 (d, 2H), 
8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum: M+H* 494 and 496. 

The 4-amino^-methoxy-7-{2-[N^ 
quinazoline used as a starting material was prepared by the reaction of 4-amino-7-hydroxy- 

20 6-methoxyquinazoline and 2-[N-(2-methoxyethyl)-N-methylamino]ethanol using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSOcfc and CF3COOD) 2.95 (s, 3H), 3.35 
(s, 3H), 3.4 (m , 1H), 3.55 (m , 1H), 3.75 (br m, 4H), 3.95 (s, 3H), 4.55 (t, 2H), 7.25 (s, 1H), 
7.85 (s, 1H), 8.75 (s, 1H), 9.45 (br s, 1H); Mass Spectrum : M+H* 307. 

25 The 2-[N^2-methoxyethyl)-N-methylamino]ethanol used as a starting material was 

prepared as follows :- 

A mixture of 2-methylaminoethanol (5.4 g), 2-bromoethyl methyl ether (10 g), 
triethylamine (10 ml) and acetonitrile (70 ml) was stirred and heated to reflux for 16 hours. 
The mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and 

30 the residue was triturated under diethyl ether. Hie organic solution was separated and 
evaporated to give 2-^-(2-methoxyethyl>N-me%lamino]ethanol (3 g, 31%); NMR 
Spectrum : (CDC1 3 ) 2.35 (s, 3H), 2.6 (t, 2H), 2.65 (t, 2H), 3.35 (s, 3H), 3.5 (t, 2H), 3.6 (t, 2H). 
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[22] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum: (DMSOd* and CF 3 COOD) 2.3 (m, 2H), 3.05 (s, 3H), 3.35 (t, 2H), 4.05 
5 (s, 3H), 4.4 (t, 2H), 7.45 (m, 2H), 7.65 (d, 2H), 8.29 (s, 1H), 9.1 (s, 1H); Mass Spectrum : 
M+E^* 499 and 501. 

The 4-amino-6-methoxy-7<3-mesylpropoxy)quinazoline used as a starting material 
was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
3-mesylpropanol using an analogous procedure to that described in the last paragraph of 
10 Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd6 and CF3COOD) 2.3 (m, 2H), 3.05 (s, 3H), 3.3 (t, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.2 
(s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.45 (br s, 1H); Mass Spectrum : M+ET 312. 

The 3-mesylpropanol used as a starting material was prepared as follows :- 
3-Chloroperoxybenzoic acid (25 g) was added in portions to a solution of 
15 3-methylthiopropanol (5 ml) in methylene chloride (100 ml) while maintaining the reaction 
temperature at 25°C. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was diluted with an aqueous solution of sodium sulphite (6.5 g) in 
water (200 ml). Hie organic layer was separated and evaporated. The white residue was 
triturated under acetone and the resultant solution was evaporated to give a solid which was 
20 dissolved in methylene chloride. Aluminum oxide (90 A mesh) was added and the mixture 
was allowed to stand for 15 minutes. The mixture was filtered and the filtrate was evaporated 
to give 3-mesylpropanol as a colourless oil (4.46 g); NMR Spectrum : (CDC1 3 ) 1.9-2.1 (br s, 
1H), 2.15 (m, 2H), 2.95 (s, 3H), 3.2 (t, 2H), 3.85 (t, 2H). 

[23] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
25 35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. Hie product gave the following 
data: NMR Spectrum : (DMSOck, and CF3COOD) 2.45 (m, 2H), 4.0 (s, 3H), 4.25 (t, 2H), 4.6 
(t, 2H), 7.38 (s, 1H), 7.43 (t, 1H), 7.63 (d, 2H), 7.77 (s, 1H), 8.22 (s, 1H), 8.26 (s, 1H), 9.03 (s, 
1H); Mass Spectrum : M+H* 488 and 490. 
30 The 4-ammo-6-methoxy-7-[3-(l,2;3-ti used as a 

starting material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline 
and ^-(S-hydroxypropyl^l^^-triazole (see Note [106] hereinafter) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
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the required starting material; NMR Spectrum : (DMSOds and CF3COOD) 2.4 (m, 2H), 3.95 
(s, 3H), 4.15 (t, 2H), 4.6 (t, 2H), 7.15 (s, 1H), 7.75 (s, 1H), 7.85 (s, 1H), 8.2 (s, 1H), 8.75 (s, 
1H), 9.45 (br s, 1H); Mass Spectrum : M+lT 301. 

[24] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
5 35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOds, and CF3COOD) 3.55 (t, 2H), 4.0 (s, 3H), 4.65 (t, 2H), 7.45 
(t, 1H), 7.5 (s, 1H), 7.65 (d, 2H), 8.15 (d, 2H), 8.3 (s, 1H), 8.95 (d, 2H), 9.1 (s, 1H); Mass 
Spectrum : M+H* 484 and 486. 

10 The 4-arnmo-6-memoxy-7-[2^4-pyridyl)emoxy]qumazoline used as a starling material 

was prepared by the reaction of 4-ammo-7-hydroxy-6-memoxyqumazoline and 
4-(2-hydroxyethyl)pyridine (Zhur. Obshchei. Khim.. 1958, 28, 103-110) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSOds and CF3COOD) 3.5 (t, 2H), 3.9 (s, 

15 3H), 4.6 (t, 2H), 7.3 (s, 1H), 7.85 (s, 1H), 8.15 (d, 2H), 8.75 (s, 1H), 8.95 (d, 2H), 9.4 (br s, 
1H); Mass Spectrum : M+H* 297. 

[25] The product gave the following data: NMR Spectrum : (CDC1 3 + CD3CO2D) 1 .78-1.9 
(m, 2H), 2.05-2.3 (m, 3H), 2.64 (t, 2H), 2.7 (s, 3H), 3.59 (d, 2H), 4.04 (s, 3H), 4.1 (d, 2H), 
7.25 (s, 1H), 7.44 (s, 2H), 7.74 (s, 1H), 8.2-8.6 (m, partially obscured by CD3CO2H), 8.71 (s, 
20 1H), 12.4 (s, 1H); Mass Spectrum : M+lT 524 and 526. 

[26] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.41-1.56 (m, 2H), 
1.85-2.05 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 6.74 (m, 1H), 7.1 (m, 
1H), 7.18 (s, 1H), 7.28 (s, 1H), 8.11 (m, 1H), 8.46 (s, 1H), 8.88 (s, 1H), 12.86 (s, 1H); Mass 
Spectrum : M+H* 458. 

25 [27] The product gave the following data: NMR Spectrum : (0X30 1.42-1.58 Cm. 2ffi. 
1.87-2.08 (m, 5H), 2.31 (s, 3H), 2.93 (d, 2H), 3.84 (s, 3H), 4.02 (d, 2H), 6.9 (m, 2H), 7.28 (m, 
2H), 8.16 (m, 1H), 8.76 (s, 1H), 8.86 (s, 1H), 12.65 (s, 1H); Mass Spectrum : M+rT 458. 
[28] Methylene chloride was used as the reaction solvent. The product was obtained as a 
1:1 adduct with DMF and gave the following data: NMR Spectrum: (CDC1 3 ) 1.4-1.55 (m, 

30 2H), 1.9-2.1 (m, 5H), 2.3 (s, 3H), 2.88 (s, 3H), 2.93 (s, 3H), 2.9 (m, partially obscured by 
DMF signal), 3.72 (s, 3H), 3.85 (s, 3H), 3.91 (s, 3H), 4.01 (d, 2H), 6.6 (m, 1H) 6.86 (d, 1H), 
7.28 (s, 1H), 7.36 (s, 1H), 7.98 (d, 1H), 8.02 (s, 1H), 8.55 (s, 1H), 8.87 (s, 1H), 12.75 (s, 1H); 
Mass Spectrum : M+H 1 " 482 (relating to the parent ionV 
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[29] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.55 (m, 2H), 
1.85t2.1 (m, 5H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 (s, 3H), 3.82 (s, 3H), 3,96 (s, 3H), 4.03 (d, 
2H), 6.48 (m, 1H), 6.56 (d, 1H), 7.25 (s, 1H), 7.38 (s, 1H), 8.08 (d, 1H), 8.72 (s, 1H), 9.07 (s, 
1H), 12.4 (s, 1H); Mass Spectrum: M+H f 482. 

5 [30] Methylene chloride was used as die reaction solvent . The product gave the following 
data: NMR Spectrum : (CDC1 3 ) 1.17 (br s, 12H), 1.4-1.6 (m, 2H), 1.7 (br s, 2H), 1.85-2.1 (m, 
5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.3 (s, 3H), 4.01 (d, 2H), 7.2-7.22 (m, 3H) 7.3-7.4 (m, 1H), 7.5 
(s, 1H), 8.62 (s, 1H), 9.7 (s, 1H), 11.4 (s, 1H); Mass Spectrum : M+H* 506. 
[31] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.55 (m, 2H), 

10 1.85-2.1 (m, 5H), 2.28 (s, 6H), 2.3 (s, 3H), 2.34 (s, 3H), 2.9 (d, 2H), 3,37 (s, 3H), 4.01 (d, 
2H), 6.91 (s, 2H), 7.22 (s, 1H), 7.3 (s, 1H), 8.64 (s, 1H), 8.7 (s, 1H), 11.8 (s, 1H); Mass 
Spectrum : M+lf" 464. 

[32] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.44-1.59 (m, 2H), 
1.86-2.08 (m, 5H), 2.32 (d, 6H), 2.41 (s, 3H), 2.94 (d, 2H), 3.68 (s, 3H), 4.02 (d, 2H), 6.92 (d, 
15 1H), 7.14 (d, 1H), 7.26 (m, 1H), 7.46 (s, 1H), 7.77 (s, 1H), 8.69 (s, 1H), 9.31 (s, 1H), 12.27 (s, 
1H); Mass Spectrum : M+H+ 450. 

[33] The product gave the following data: NMR Spectrum : (CDCI3) 1.18 (t, 6H), 1.4-1.55 
(m, 2H), 1.85-2.06 (m, 5H), 2.3 (s, 3H),2.69 (q, 4H) 2.9 (d, 2H), 3.3 (s, 3H), 4.03 (d, 2H), 7.1- 
7.3 (m, 4H), 7.51 (s, 1H), 8.63 (s, 1H), 9.73 (s, 1H), 11.87 (s, 1H); Mass Spectrum : M+H* 
20 478. 

[34] The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.2 (t, 3H), 1.4-1.6 (m, 
2H), 1.85-2.06 (m, 5H), 2.3 (s, 6H), 2.7 (q, 2H), 2.92 (d, 2H), 3.32 (s, 3H), 4.02 (d, 2H), 7.1- 
7.3 (m, 4H), 7.51(s, 1H), 8.65 (s, 1H), 9.77 (s, 1H), 11.97 (s, 1H); Mass Spectrum : M+H+ 464. 
[35] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.51 (m, 2H), 1.9-2.1 

25 (m, 5H), 2.3 (s, 9H), 2.95 (d, 2H), 3.52 (s, 3H), 4.02 (d, 2H), 7.23 (s, 1H), 725 (s, 2H), 7.37 
(s, 1H), 8.67 (s, 1H), 9.32 (s, 1H), 11.82 (s, 1H); Mass Spectrum : M+lT 528 and 530. 
[36] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.56 (m, 2H), 
1.84-2.05 (m, 5H), 2.3 (s, 3H), 2.38 (s, 3H), 2.9 (d, 2H), 3.44 (s, 3H), 4.03 (d, 2H), 7.19 (d, 
2H), 7.22 (s, 1H), 7.33 (t, 1H), 7.47 (s, 1H), 8.70 (s, 1H), 9.67 (s, 1H), 12.21 (s, 1H); Mass 

30 Spectrum : M+H* 470. 

[37] The product gave the foUowing data: NMR Spp-r-tnim- (aX3 3 ) 1.81 (s, 4H), 2.17 (m, 
2H), 2.57 (s, 4H), 2.7 (t, 2H), 3.77 (s, 3H), 4.26 (t, 2H), 7.23-7.45 (m, 2H), 7.38-7.45 (m, 
2H), 8.7 (s, 1H), 8.96 (s, 1H), 12.23 (s, 1H); Mass Spectrum: M+H* 524 and 526. 
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The 4-amm<>6-methoxy-7-(3-pyntt^ used as a starting 

material was prepared as follows :- 

4-(4-Bromo~2-fluorophenoxy)-7-hydroxy^-methoxyquinazol^ was reacted with 
3-pyrrohdin-l-ylpropyl chloride (Chemical Abstracts, volume 128, no. 227441; PCT Patent 
5 Application WO 98/13354) using an analogous procedure to that described in the second last 
paragraph of Note [38] below to give 4.(2-bromo-4-fluorophenoxy)-6-methoxy- 
7<3-pym)Udin-l-ylprapoxy)quinazoline; NMR Spectrum : (CDC1 3 ) 1.8 (m, 4H), 2.18 (m, 2H), 
2.57 (s, 4H), 2.69 (t, 2H), 4.05 (s, 3H), 4.3 (t, 2H), 7.16 (m, 1H), 7.28-7.36 (m, 2H), 7.44 (m, 
1H), 7.57 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+lT 476 & 478. 

10 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] below to give the required starting material; 
NMR Spectrum : (CDC1 3 ) 1.8 (m, 4H), 2.14 (m, 2H), 2.54 (t, 4H), 2.67 (t, 2H), 3.96 (s, 3H), 
4.23 (t, 2H), 5.54 (s, 2H), 6.91 (s, 1H), 7.23 (s, 1H), 8.52 (s, 1H); Mass Spectrum : M+lT 303. 
[38] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.68 (s, 4H), 2.11 (m, 

15 2H), 2.3 (s, 3H), 2.4-2.6 (m, 6H), 3.72 (s, 3H), 4.24 (t, 2H), 7.31 (s, 2H), 7.43 (s, 2H), 8.71 (s, 
1H), 9.07 (s, 1H), 12.27 (s, 1H); Mass Spectrum : M+H+ 553, 555 and 557. 

The 4-amino^-methoxy-7-[3-(4-me^ used as a 

starting material was prepared as follows :- 

A mixture of 7-acetoxy-6-methoxyquinazolin-4-one (International Patent Application 

20 WO 96/151 18, Example 17 thereof; 15 g), thionyl chloride (225 ml) and DMF (5 ml) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 
the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 

25 7-acetoxy-4^Moro^methoxyquinazoline (13.2 g) which was used without further 
purification. 

A mixture of the material so obtained was reacted with 2-bromo-4-fluorophenol using 
an analogous procedure to that described in the second last paragraph of the portion of 
Example 1 above which is concerned with the preparation of starting materials. There was 
30 thus obtained 7-ac»toxy^^2-bromo^fluorophenoxy)-6-methoxyquinazoline (14.7 g). 

A mixture of a portion (3 g) of the material so obtained, concentrated ammonium 
hydroxide solution (0.88 g/ml, approximately 14M; 60 ml) and methanol (120 ml) was stirred 
at ambient temperature for 16 hours. The mixture was evaporated and the residue was 
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triturated under diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
7-hydroxy^-methoxyquinazoline (2.2 g); NMR Spectrum : (DMSOdo) 3.99 (s, 3H), 7.25 (s, 
1H), 7.39 (m, 1H), 7.54 (m, 2H), 7.78 (m, 1H), 8.47 (s, 1H), 10.82 (s, lEfc. Mass Spectrum : 
M-IT363&365. 

5 A mixture of 4^2-bromo^fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (0.94 g), 

3-(4-methylpiperazin-l-yl)propyl chloride (0.5 g), potassium carbonate (1.42 g) andDMF 
(20 ml) was stirred and heated to 65°C for 16 hours. The mixture was filtered and evaporated. 
The resulting oil was purified by column chromatography on silica using increasingly polar 
mixtures of methylene chloride and a 2M methanolic ammonia solution as eluent There was 

10 thus obtained 4-(2-bromo^fluorophenoxy)^-methoxy-7-[3-(4-methylpipeimin- 

l-yl)proppxy]quinazoline (0.84 g); NMR Spectrum : (CDC1 3 ) 1.72 (s, 4H), 2.13 (m, 2H), 2.31 
(s, 3H), 2.4-2.6 (m, 6H), 4.05 (s, 3H), 4.29 (t, 2H), 7.16 (m, 1H), 7.3 (s, 1H), 7.35 (s, 1H), 
7.44 (m, 1H), 7.57 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 505 & 507. 

A mixture of the material so obtained, liquid ammonia (1 ml) and a 2M solution of 

15 ammonia in isopropanol (15 ml) was sealed in a Carius tube and heated to 120°C for 16 hours. 
The mixture was cooled and evaporated The residue was stirred under a 2N aqueous sodium 
hydroxide solution (200 ml) for 1 hour. The resultant solid was isolated and washed in turn 
with water (400 ml) and with methyl tot-butyl ether. There was thus obtained the required 
starting material (0.55 g); NMR Spectrum : (CDC1 3 ) 1.81 (s, 4H), 2.1 (m, 2H), 2.29 (s, 3H), 

20 2.4-2.6 (m, 6H), 3.96 (s, 3H), 4.22 (t, 2H), 5.46 (s, 2H), 6.9 (s, 1H), 7.22 (s, 1H), 8.51 (s, 1H); 
Mass Spectrum : M+H* 332. 

The 3-(4-methylpiperazin-l-yl)propyl chloride used as an intermediate was prepared 
by the reaction of 1-methylpiperazine with l-bromo-3-chloropropane using an analogous 
procedure to that described in Note [42] hereinafter for the preparation of 3-morpholinopropyl 

25 chloride. 

[39] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.42 (q, 2H), 1.58 (m, 
4H), 2.09 (m, 2H), 2.38 (s, 4H), 2.49 (t, 2H), 3.63 (s, 3H), 4.23 (t, 2H), 7.18-7.27 (m, 2H), 
7.37 (m, 2H), 7.41 (s, 1H), 8.71 (s, 1H), 9.3 (s, 1H), 12.34 (s, 1H); Mass Spectrum : M+H* 504 
and 506. 

30 [40] The product gave the following data: NMR Spectrum : (CDCIO 1,84 fm, 4H). 2.17 (m. 
2H), 2.56 (s, 4H), 2.68 (t, 2H), 3.69 (s, 3H), 4.28 (t, 2H), 6.99 (t, 2H), 7.2-7.3 (m, 2H), 7.38 
(s, 1H), 8.71 (s, 1H), 9.3 (s, 1H), 12.04 (s, 1H); Mass Spectrum : M+lT 458. 
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[41] The product gave the following data: NMR Spectrum : (CDa 3 ) 1.43 (m, 2H), 
1.57-1.76 (m, 4H), 2.12 (m, 2H), 2.47 (s, 4H), 2.54 (t, 2H), 3.7 (s, 3H), 4.23 (t, 2H), 
6.94-7.03 (m, 2H), 7.2-7.31 (m, 2H), 7.37 (s, 1H), 8.71 (s, 1H), 9.26 (s, 1H), 12.03 (s, 1H); 
Mass Spectrum : M+H* 472. 
5 [42] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2. 1 1 (m, 2H), 2.49 (br 
s, 4H), 2.57 (t, 2H), 3.73 (m, 7H), 4.26 (t, 2H), 7.0 (t, 2H), 7.27 (m, 1H), 7.3 (s, 1H), 7.38 (s, 
1H), 8.73 (s, 1H), 9.24 (s, 1H), 12.04 (s, 1H); Mass Spectrum : M+HU74. 

The 4-ammo^-memoxy-7-(3-morpholmopropoxy)quinazoline used as a starting 
material was prepared as follows :- 

10 4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-memoxyquinazoline was reacted with 

3-morpholinopropyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(3-morpholmoprorx)xv')quinazoline: NMR Spectrum : (CDCI3) 2.13 (m, 2H), 2.49 (t, 4H), 
2.58 (t, 2H), 3.74 (t, 4H), 4.06 (s, 3H), 4.29 (t, 2H), 7.15 (m, 1H), 7.31 (m, 1H), 7.37 (s, 1H), 

15 7.43 (m, 1H), 8.58 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+lT 492 & 494. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (CDCI3) 2.09 (m, 2H), 2.48 (t, 4H), 2.55 (t, 2H), 3.61 (t, 4H), 3.96 (s, 3H), 
4.24 (t, 2H), 5.44 (s, 2H), 6.9 (s, 1H), 7.24 (s, 1H), 8.52 (s, 1H). 

20 The 3-morpholinopropyl chloride used as an intermediate was prepared as follows :- 

Morpholine (52.2 ml) and l-bromo-3-chloropropane (30 ml) were taken up in dry 
toluene (180 ml) and stirred and heated to 70°C for 3 hours. The resultant precipitate was 
filtered off and the filtrate was evaporated to give an orange oil which was purified by vacuum 
distillation collecting fractions at 62°C/5mmHg and 58°CV2mmHg. The required compound 

25 was obtained as an oil (37.9 g); NMR Spectrum: 1.85 (m, 2H), 2.3 (t, 4H), 2.38 (t, 2H), 3.53 
(t, 4H), 3.65 (t, 2H); M/s: M+lT 164. 

[43] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.71 (s, 4H), 2.12 (m, 
2H), 2.31 (s, 3H), 2.42-2.62 (m, 6H), 3.7 (s, 3H), 4.27 (t, 2H), 7.0 (m, 2H), 7.21-7.32 (m, 
2H), 7.38 (s, 1H), 8.73 (s, 1H), 9.62 (s, 1H), 12.08 (s, 1H); Mass Spectrum : M+H* 487. 
30 [44] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1-46 (m, 2H), 1.64 (m, 
4H), 2.55 (t, 4H), 2.9 (t, 2H), 3.68 (s, 3H), 4.3 (t, 2H), 6.95-7.04 (m, 3H), 7.28 (m, 1H), 7.4 (s, 
1H), 8.73 (s, 1H), 9.38 (s, 1H), 12.1 (s, 1H); Mass Spectrum: M+H f 458. 
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[45] The product gave the foUowing data: NMR Spectrum : (CDC1 3 ) 1-49 (m, 2HQ, 1.63 (m, 

4H), 2.56 (t, 4H), 2.8 (t, 2H), 3.7 (s, 3H), 4.32 (t, 2H), 7.3 (s, 1H), 7.34 (s, 1H), 7.43 (s, 2H), 

8.72 (s, 1H), 9.22 (s, 1H), 12.32 (s, 1H); Mass Spectrum : M+H* 524 and 526. 

[46] The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.8 (m, 4H), 2.15 (m, 
5 2H), 2.53 (s, 4H), 2.66 (t, 2H), 3.58 (s, 3H), 4.25 (t, 2H), 7.29 (s, 1H), 7.32-7.45 (m, 3H), 7.54 

(d, 1H), 8.68 (s, 1H), 9.38 (s, 1H), 12.55 (s, 1H); Mass Spectrum : M+H* 507. 

[47] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.38 (s, 6H), 2.88 (t, 

2H), 3.57 (s, 3H), 4.27 (t, 2H), 6.98 (t, 3H), 7.27 (s, 1H), 7.51 (s, 1H), 8.71 (s, 1H), 9.81 (s, 

1H), 12.25 (s, 1H); Mass Spectrum : M+H* 418. 
10 The 4-armno-6-methoxy-7^2-dimemylaminoemoxy)qumazoline used as a starting 

material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy^-methoxyquinazoline was reacted with 

2-dimemylaminoethyl chloride using an analogous procedure to that described in the second 

last paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)- 
15 7-(2-^imemylammoemoxy)^memoxyquinazoline; NMR Spectrum : (CDC1 3 ) 2.39 (s, 6H), 

2.9 (t, 2H), 4.04 (s, 3H), 4.31 (t, 2H), 7.22 (t, 1H), 7.32 (s, 1H), 7.41 (m, 2H), 7.52 (s, 1H), 8.6 

(s, 1H); Mass Spectrum : M+H*" 436 & 438. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 
20 NMR Spectrum: (DMSOde) 2.21 (s, 6H), 2.68 (t, 2H), 3.87 (s, 3H), 4.14 (t, 2H), 7.07 (s, 1H), 

7.37 (s, 2H), 7.55 (s, 1H), 8.22 (s, 1H); Mass Spectrum : M+H+ 263. 

[48] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.38 (s, 6H), 2.87 (t, 

2H), 3.49 (s, 3H), 4.26 (t, 2H), 7.24 (s, 2H), 7.4 (d, 2H), 7.53 (s, 1H), 8.72 (s, 1H), 9.8 (s, 1H), 

12.47 (s, VH); Mass Spectrum : M+H*" 450 and 452. 
25 [49] The product gave the foUowing data: NMR Spectrum : (CDCI3) 3.47 (t, 2H), 3.74 (m, 

4H), 3.89 (s, 3H), 4.33 (t, 2H), 4.42 (s, 1H), 7.01 (t, 3H), 7.28 (m, 2H), 8.0 (s, 1H), 8.73 (s, 

1H), 11.9 (s, 1H); Mass Spectrum : M+H 4 " 459. 

The 4-amino^memoxy-7-[2-(2K)xomiidazolidiD-l-yl)emoxy]quma2X)line used as a 

starting material was prepared as foUows :- 
30 4^4-Bromo-2-fluorophenoxy>7-hydroxy-6-memoxyquinazoUne was reacted with 

2-(2<>xoimidazolidin-l-yl)emyl chloride (Indian J. Chem. Sect B. 1982, 21B, 928-940) using 

an analogous procedure to that described in the second last paragraph of Note [38] above to 

give4-(2-bromo-4-fluorophenoxy)-6-memoxy-7-[2-(2-oxoimidazoUdin- 
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1- yl)ethoxy]quinazoline; NMR Spectrum: (CDC1 3 ) 3.47 (t, 2H), 3.75 (m, 4H), 4.05 (s, 3H), 
4.35 (t, 2H), 4.47 (s, US), 7.21 (t, US), 7.30 (s, US), 7.41 (t, 2H), 7.54 (s, US), 8.6 (s, US); 
Mass Spectrum : M+H+ 477 & 479. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (DMSOd*) 3.23 (t, 2H), 3.48 (m, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 6.4 (s, 1H), 
7.1 (s, US), 7.4 (s, 2H), 7.58 (s, US), 8.23 (s, 1H); Mass Spectrum : M+H+304. 
[50] The product gave the following data: NMR Spectrum : (CDCI3) 3.48 (t, 2H), 3.73 (m, 
7H), 4.32 (t, 2H), 4.48 (s, 1H), 7.13 (m, 2H), 7.44 (t, 3H), 8.74 (s, 1H), 9.1 (s, 1H), 12.27 (s, 
10 1H): Mass Spectrum : M+H* 491 and 493. 

[51] The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.87 (m, 4H), 2.71 (s, 
4H), 3.06 (t, 2H), 3.58 (s, 3H), 4.33 (t, 2H), 7.1-7.27 (m, 2H), 7.36-7.46 (m, 3H), 8.73 (s, 
1H), 9.5 (s, US), 12.37 (s, US); Mass Spectrum : M+H*" 476 and.478. 

The 4-arnmo^-methoxy-7^2-pyrrohdm-l-ylemoxy)qumazoline used as a starting 
15 material was prepared as follows :- 

4-(4-Bromc^-2-fluon>phenoxy)-7-hydroxy-6-memoxyqumazoline was reacted with 

2- pyrroKdin-l-ylethyl chloride using an analogous procedure to that described in the second 
last paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(2-pynohdm-l-ylemoxy)qiunazoline; NMR Spectrum : (CDCI3) 1.83 (m, 4JS), 2.69 (m, 4H), 

20 3.06 (t, 2H), 4.04 (s, 3H), 4.34 (t, 2H), 7.21 (t, US), 7.31 (s, US), 7.4 (t, 2H), 7.53 (s, US), 8.6 

(s, 1H); Mass Spectrum : M+lT 462 & 464. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 

NMR Spectrum : (CDCfe) 1.7 (s, 4H), 2.5 (m, 4H), 2.83 (t, 2H), 3.87 (s, 3H), 4.19 (t, 2H), 7.07 
25 (s, US), 7.39 (s, 2H), 7.56 (s, US), 8.23 (s, US); Mass Spectrum: M+H* 289. 

[52] The product gave the following data: NMR Spectrum : (CDCI3) 1.87 (s, 4H), 2.73 (s, 

4H), 3.07 (t, 2H), 3.65 (s, 3H), 4.34 (t, 2H), 6.99 (t, 3H), 7.28 (m, US), 7.43 (s, 1H), 8.75 (s, 

IB), 9.47 (s, US), 12.11 (s, 1H); Mass Spectrum : M+H + 444. 

[53] The product gave the following data: NMR Spectrum: (CDCI3) 2.6 (t, 4H), 2.92 (t, 
30 2H), 3.58 (s, 3H), 3.74 (t, 4H), 4.28 (t, 2H), 7.11-7.27 (m, 2H), 7.37-7.45 (m, 3H), 8.73 (s, 
US), 9.47 (s, 1H), 12.36 (s, US); Mass Spectrum : M+H* 492 and 494. 

The 4-ammo^memoxy-7^2-morpholmc«moxy)qumazoline used as a starting 
material was prepared as follows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 
2-morpholinoethyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7<2-morpholinoethoxy)quinazoline; NMR Spectrum : (CDCfe) 2.63 (t, 4H), 2.98 (t, 2H), 3.76 
5 (t, 4H), 4.06 (s, 3H), 4.34 (t, 2H), 7.22 (t, 1H), 7.32 (s, 1H), 7.41 (t, 2H), 7.52 (s, 1H), 8.6 (s, 
1H); Mass Spectrum : M+H* 478 & 480. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (DMSOd$) 2.5 (m, 4H), 2.75 (t, 2H), 3.58 (t, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 
10 7.09 (s, 1H), 7.39 (s, 2H), 7.58 (s, 1H), 8.24 (s, 1H); Mass Spectrum : M+H* - 305. 

[54] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.63 (t, 4H), 3.04 (t, 
2H), 3.61 (s, 3H), 3.76 (t, 4H), 4.33 (t, 2H), 6.99 (t, 2H), 7.27 (m, 2H), 7.45 (s, 1H), 8.74 (s, 
1H), 9.57 (s, 1H), 12.15 (s, 1H); Mass Spectrum : M+R+460. 

[55] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .8 (m, 4H), 2. 15 (m, 

15 2H), 2.33 (s, 6H), 2.57 (or s, 4H), 2.69 (t, 2H), 3.41 (s, 3H), 4.26 (t, 2H), 7.14(m, 3H), 7.28 (s, 
1H), 7.5 (s, 1H), 8.66 (s, 1H), 9.66 (s, IB), 11.95 (s, 1H); Mass Spectrum : M+H + 450. 
[56] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.09 (m, 2H), 2.32 (s, 
6H), 2.46 (t, 4H), 2.55 (t, 2H), 3.4 (s, 3H), 3.71 (t, 2H), 4.25 (t, 2H), 7.11 (m, 3H), 7.28 (s, 
1H), 7.49 (s, Iff), 8.66 (s, 1H). 9.61 (s. lffl. 11.91 (s. 1H): Mass Spectrum : M+H*" 466. 

20 [57] The product gave the following data: NMR Spectrum : (CDCI3) 1.72 (s, 4H), 2.1 (m, 
2H), 2.3 (s, 3H), 2.33 (s, 6H), 2.4-2.6 (m, 6H), 3.4 (s, 3H), 4.23 (t, 2H), 7.16 (m, 3H), 7.28 (s, 
1H), 7.49 (s, 1H), 8.66 (s, 1H), 9.64 (s, 1H), 11.91 (s, 1H); Mass Spectrum : M+lT 479. 
[58] The product gave the following data: NMR Spectrum : (CDO3) 1.85 (m, 4H), 2.34 (s, 
6H), 2.68 (s, 4H), 3.05 (t, 2H), 3.31 (s, 3H), 4.3 (t, 2H), 7.14 (m, 3H), 7.26 (s, 1H), 7.56 (s, 

25 1H), 8.65 (s, 1H), 9.87 (s, 1H), 11.98 (s, 1H); Mass Spectrum: M+H 4 ^ 436. 

[59] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .47 (s, 2H), 1 .64 (m, 
4H), 2.32 (s, 6H), 2.55 (s, 4H), 2.91 (t, 2H), 3.36 (s, 3H), 4.32 (t, 2H), 7.14 (m, 3H), 7.26 (s, 
1H), 7.54 (s, 1H), 8.66 (s, 1H), 9.79 (s, 1H), 11.98 (s, 1H); Mass Spectrum : M+lT 450. 
[60] The product gave the following data: NMR Spectrum: (CDCI3) 2.3 1 (s, 6H), 2.61 (m, 

30 4H), 2.94 (t, 2H), 3.27 (s, 3H), 3.76 (t, 4H), 4.31 (t, 2H), 7.15 (m, 3H), 7.26 (s, 1H), 7.59 (s, 
1H), 8.67 (s, 1H), 9.97 (s, 1H), 12.01 (s, 1H); Mass Spectrum: M+H* 452. 



WO 02/02534 



-79- 



PCT/GB01/02874 



[61] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.33 (s, 6H), 3.35 (s, 
3H), 3.46 (t, 2H), 3.72 (m, 4H), 4.28 (t, 2H), 4.67 (s, US), 7.14 (m, 3H), 7.25 (s, 1H), 7.61 (s, 
US), 8.67 (s, 1H), 9.91 (s, US), 11.98 (s, 1H); Mass Spectrum : M+H+ 451. 
[62] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.33 (s, 6H), 2.39 (s, 
5 6H), 2.87 (t, 2H), 3.28 (s, 3H), 4.26 (t, 2H), 7.12 (m, 3H), 7.26 (s, 1H), 7.58 (s, 1H), 8.66 (s, 
US), 9.97 (s, US), 12.02 (s, 1H); Mass Spectrum : M+lf 410. 

[63] The product gave the following data: NMR Spectrum : (CDCI3) 1 .81 (m, 4H), 2. 16 (m, 
2H), 2.31 (s, 6H), 2.59 (s, 4H), 2.7 (t, 2H), 3.52 (s, 3H), 4.26 (t, 2H), 7.27 (m, 3H), 7.39 (s, 
1H), 8.67 (s, 1H), 9.34 (s, 1H), 11.83 (s, 1H); Mass Spectrum : M+lT 528 and 530. 
10 [64] The product save the following data: NMR Spectrum : (CDCM 1.45 fq. 2m. 1.6 Cm. 
4H), 2.13 (m, 2H), 2.3 (s, 6H), 2.44 (s, 4H), 2.54 (t, 2H), 3.53 (s, 3H), 4.25 (t, 2H), 7.29 (m, 
3H), 7.37 (s, 1H), 8.68 (s, 1H), 9.27 (s, US), 11.81 (s, 1H); Mass Spectrum : M+lf 542 and 

[65] The product gave the following data: NMR Spectrum : (CDa 3 ) 2. 12 (m, 2H), 2.3 (s, 
15 6H), 2.5 (t, 4H), 2.58 (t, 2H), 3.5 (s, 3H), 3.5 (t, 4H), 4.27 (t, 2H), 7.22-7.29 (m, 3H), 7.41 (s, 

US), 8.67 (s, 1H), 9.44 (s, US), 11.87 (s, 1H); Mass Spectrum : M+H*" 544 and 546. 

[66] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.66 (s, 10H), 2.11 (m, 

2H), 2.3 (s, 3H), 2.4-2.6 (m, 6H), 3.58 (s, 3H), 4.24 (t, 2H), 7.25 (s, 3H), 7.34 (s, US), 8.67 (s, 

US), 9.2 (s, 1H), 11.79 (s, US); Mass Spectrum : M+H* 557 and 559. 
20 [67] The product gave the following data: NMR Spectrum : (CDC1 3 ) 149 (m, 2H), 1.66 (m, 

4H), 2.31 (s, 6H), 2.54 (t, 4H), 2.9 (t, 2H), 3.5 (s, 3H), 4.32 (t, 2H), 7.28 (m, 3H), 7.41 (s, US), 

8.69 (s, 1H), 9.44 (s, US), 11.9 (s, 1H); Mass Spectrum : M+lf 528 and 530. 

[68] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.3 (s, 6H), 2.64 (t, 

4H), 2.95 (t, 2H), 3.41 (s, 3H), 3.77 (t, 4H), 4.33 (t, 2H), 7.27 (s, 3H), 7.48 (s, 1H), 8.69 (s, 
25 US), 9.71 (s, US), 1197 (s, 1H); Mass Spectrum : M+lT 530 and 532. 

[69] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.29 (s, 6H), 3.47 (t, 

2H), 3.62 (s, 3H), 3.75 (m, 4H), 4.33 (t, 2H), 4.44 (s, US), 7.28 (m, 3H), 7.39 (s, US), 8.68 (s, 

US), 9.18 (s, 1H), 11.77 (s, US); Mass Spectrum: M+IT" 529 and 531. 

[70] The product gave the following data: NMR Spectrum : (CDC1 3 ) 3.39 (s, 3H), 3.54 (s, 
30 3H), 3.6 (m, 2H), 3.75 (m, 2H), 3.98 (t, 2H), 4.33 (t, 2H), 7.24 (m, 2SS), 7.41 (m, 2H), 7.48 (s, 

US), 8.73 (s, 1H), 9.68 (s, 1H), 12.46 (s, US); Mass Spectrum : M+H"481 and 483. 

The 4-ammo^-metooxy-7-[2-(2-memoxye^ used as a starting 

material was prepared as follows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy^methoxyqiiinazoline was reacted with 
2-(2-methoxyethoxy)ethyl tosylate (prepared from 2-(2-methoxyethoxy)ethanol and tosyl 
chloride) using an analogous procedure to that described in the second last paragraph of 
Note [38] above to give 4-(2-bromo-4-£luorophenoxy)-6-methoxy- 

5 7-[2-(2-methoxyethoxy)ethoxy]quinazoline; NMR Spectrum: (CDC1 3 ) 3.4 (s, 3H), 3.6 (m, 
2H), 3.76 (m, 2H), 4.03 (m, 5H), 4.39 (t, 2H), 7.21 (m, 1H), 7.34 (s, 1H), 7.41 (t, 2H), 7.51 (s, 
1H), 8.6 (s, 1H); Mass Spectrum : M+tt 467 & 469. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 

10 NMR Spectrum : (DMSOde) 3.23 (s, 3H), 3.46 (m, 2H), 3.6 (m, 2H), 3.79 (t, 2H), 3.88 (s, 3H), 
4.2 (t, 2H), 7.08 (s, 1H), 7.39 (s, 2H), 7.57 (s, 1H), 8.23 (s, 1H); Mass Spectrum: M+lf" 294. 
[71] The product gave the following data: NMR Spectrum : (CDCI3) 3.39 (s, 3H), 3.6 (m, 
5H), 3.77 (m, 2H), 4.01 (t, 2H), 4.36 (s, 1H), 7.01 (t, 3H), 7.26 (m, 2H), 7.46 (s, 1H), 8.72 (s, 
1H), 9.58 (s, 1H), 12.16 (s, 1H); Mass Spectrum : M+H + 449. 

15 [72] The product gave the following data: NMR Spectrum : (CDCI3) 2.3 1 (s, 6H), 3.27 (s, 
3H), 3.4 (s, 3H), 3.6 (m, 2H), 3.75 (m, 2H), 3.97 (t, 2H), 4.34 (t, 2H), 7.14 (m, 3H), 7.26 (s, 
1H), 7.57 (s, 1H), 8.66 (s, 1H), 9.95 (s, 1H), 12.03 (s, 1H); Mass Spectrum : M+H 1 " 441. 
[73] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.54 (m, 2H), 
1.82-2.03 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.53 (s, 3H), 4.02 (d, 2H), 7.26 (m, 1H), 

20 7.31-7.47 (m, 3H), 7.55 (d, 1H), 8.68 (s, 1H), 9.49 (s, 1H), 12.6 (s, 1H); Mass Spectrum : 
M+Ef 508. 

[74] The product gave the following data: NMR Spectrum : (CDCI3) 1 .82 (m, 4H), 2.66 (m, 
4H), 3.0 (t, 2H), 4.27 (t, 2H), 7.2-7.4 (m, 3H), 7.5 (d, 2H), 8.05 (d, 1H), 8.78 (s, 1H), 9.1 (br s, 
1H), 12.07 (br s, 1H); Mass Spectrum: M+H 1 " 446 and 448. 

25 The 4-amino-7-(2-pynoUdin-l-ylemoxy)quma2»line used as a starting material was 

prepared as follows :- 

A mixture of 7-hydroxy-4-methylthioquinazoline (6 g) and a saturated solution of 
ammonia gas in methanol (225 ml) was sealed in a pressure vessel and heated at 120°C for 
40 hours. The mixture was cooled to ambient temperature and evaporated The residue was 

30 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent There was thus obtained 4-amino-7-hydroxyquinazoline 
(4.9 g); NMR Spectrum : (DMSOds) 6.9 (s, 1H), 6.9 (d, 1H), 9.5 (br s, 2H), 8.04 (d, 1H), 8.24 
(s, 1H). 
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Diethyl azodicarboxylate (3.3 ml) was added dropwise to a stirred mixture of 
4-amino-7-hydroxyquinazoline (5.16 g), triphenylphosphine (16.8 g) and methylene chloride 
(260 ml) which had been cooled to 0°C. The mixture was stirred at ambient temperature for 
16 hours. The mixture was evaporated and the residue was purified by column 
5 chromatography on silica using a 50:45:5 mixture of methylene chloride, ethyl acetate and 
methanol as eluent. There was thus obtained triphenylphosphine N-(7-hydroxyquinazolin- 
4-yl)imide (9.7 g); NMR Spectrum : (DMSOd*) 6.85 (s, 1H), 7.05 (m, 1H), 7.5-7.95 (m, 15H), 
8.12 (s, 1H), 8.5 (d, 1H), 10.3 (brs, 1H). 

3 ,3-Dimethyl- 1 ,2,5 -thi adiazolidine- 1 , 1 -dioxide ( J. Med Chem. 1994, 37, 3023; 

10 0.39 g) was added portionwise to a stirred mixture of triphenylphosphine 

N-(7-hydraxyquinazoHn^yl)imide (0.2 g), N-(2-hydroxyethyl)pytrohdine (0.081 g) and 
methylene chloride (5 ml) and the mixture was stirred at ambient temperature for 1 hour. 
Diethyl ether (10 ml) was added and the mixture was filtered through diatomaceous earth. 
The filtrate was evaporated and the residue was purified by column chromatography on silica 

15 using as eluent a 48:50:2 mixture of methylene chloride, ethyl acetate and a saturated 
ammonia solution in methanol. There was thus obtained triphenylphosphine 
N~[7-(2-pynohdin-l-yte^^ (0.084 g); NMR Spectrum : (DMSOcfc + 

CF3CO2D) 1.93 (m, 2H), 2.08 (m, 2H), 3.2 (m, 2H), 3.66 (m, 2H), 3.73 (m, 2H), 4.5 (m, 2H), 
7.16 (s, 1H), 7.42 (m, 1H), 7.6-8.0 (m, 15H), 8.62 (s, 1H), 8.71 (d, 1H); Mass Spectrum : 

20 M+H^W. 

A mixture of a portion (0.42 g) of the material so obtained, a IN aqueous acetic acid 
solution (2 ml) and ethanol (2 ml) was stirred and heated to 100°C for 15 hours. The mixture 
was evaporated and the residue was dried under vacuum. There was thus obtained 4-amino- 
7^2-pyrroIidin-l-ylethoxy)quinazoline in quantitative yield and this was used directly without 

25 future purification. 

[75] The product gave the following data: Mass Spectrum: M+rf" 426 and 428. 
[76] The product gave the following data: Mass Spectrum : M+H* 412 and 414. 
[77] The product gave the following data: Mass Spectrum : M+lT 480 and 482. 
[78] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.7 (m, 6H), 2.55 

30 (br s, 4H), 2.85 (t, 2H), 4.25 (t, 2H), 7.1-7.38 (m, 4H), 7.48 (d, 2H), 8.05 (d, 2H), 8.8 (s, 1H), 
9.02 (br s, 1H); Mass Spectrum : M+H*" 460 and 462. 

The 4-amino-7-(2-piperidinoethoxy)quinazoline used as a starting material was 
prepared as follows :- 
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Triphenylphosphine N-(7-hydioxyquinazolin-4-yl)iinide was reacted with 
N-(2-hydroxyethyl)piperidine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7-(2-piperidinoethoxy)quinazolin^yl]iinide in 21% yield; Mass Spectrum : M+H* 533. 
5 The material so obtained was reacted with aqueous acetic acid using an analogous procedure 
to that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H* 273. 

[79] The product gave the following data: NMR Spectrum : (CDQ 3 ) 1.45 (br m, 2H), 

1.55-1.75 (m, 4H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.28 (t, 2H), 7.05 (m, 2H), 7.12-7.4 (m, 4H), 
10 8.15 (& 1H), 8.8 (s. IM. 9.2 (s, 1H): Mass Spectrum : M+H* 428. 

[80] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.72 (m, 6H), 2.42 

(s, 3H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.3 (t, 2H), 7.12-7.32 (m, 5H), 8.35 (d, 1H), 7.95 (d, 1H), 

8.6 (s, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 440 and 442. 

[8 1] The product gave the following data: Mass Specfrum: M+H* 426 and 428. 
15 [82] The product gave the following data: Mass Spectrum : M+H* 494 and 496. 

[83] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.32 (s, 3H), 2.5 (br s, 

4H), 2.7 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7.2 (d, 1H), 7.25-7.4 (m, 3H), 7.47 (d, 2H), 8.05 (d, 

1H), 8.8 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H* 475 and 477. 

The 4-amino-7-[2-(4-methylpiperazin-l-yl)ethoxy]quinazoline used as a starting 
20 material was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

l-(2-hydroxyethyl)-4-methylpiperazine using an analogous procedure to that described in the 

second last paragraph of Note [74] above to give triphenylphosphine 

N-{7-[2-(4-methylpiperazm^ in 30% yield; Mass Spectrum : 

25 M+H* 548. The material so obtained was reacted with aqueous acetic acid using an analogous 
procedure to that described in the last paragraph of Note [74] above to give the required 
starting material; Mass Spectrum : M+H* 288. 

The l-(2-hydroxyethyl)-4-methylpiperazine used as a starting material was prepared as 
follows :- 

30 A mixture of 2-bromoethanol (2.36 g), N-methylpiperazine (1.26 g), potassium 

carbonate (5.0 g) and ethanol (150 ml) was stirred and heated to reflux for 18 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under a mixture of methylene chloride and acetone. The resultant 
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mixture was filtered and the filtrate was evaporated to give the required starting material as an 
oil (0.87 g); NMR Spectrum: (CDCI3) 2.18 (s, 3H), 2.3-2.7 (br m, 8H), 2.56 (t, 2H), 3.61 (t, 
2H). 

[84] The product gave the following data: Mass Spectrum : M+H** 455 and 457. 
5 [85] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.3 (s, 3H), 2.48 (br s, 

4H), 2.65 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7.1 (m, 1H), 7.2-7.4 (m, 4H), 7.45 (d, 1H), 7.97 

(d, 1H), 8.35 (br s, 1H), 8.45 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H* 441 and 443. 

[86] The product gave the following data: Mass Spectrum : M+H* 509 and 511. 

[87] The product gave the following data: Mass Spectrum : M+H*" 460 and 462. 
10 The 4-amino-7-(N-methylpiperidin-3-ylmethoxy)quin used as a starting 

material was prepared as follows :- 

Triphenylphosphine NK7-hydroxyquinazolin-4-yl)imide was reacted with 

3-hydroxymethyl-N-methylpiperidine using an analogous procedure to that described in the 

second last paragraph of Note [74] above to give triphenylphosphine 
15 N-[7-(N-me%lpiperidin-3-ylmethoxy)quinazolin^y in 49% yield; Mass Spectrum : 

M+H 4 " 533. The material so obtained was reacted with aqueous acetic acid using an analogous 

procedure to that described in the last paragraph of Note [74] above to give the required 

starting material; Mass Spectrum : M+H* 273. 

[88] The product gave the following data: Mass Spectrum : M+H 4 * 428. 
20 [89] The product gave the following data: Mass Spectrum : M+H* 440 and 442. 

[90] The product gave the following data: Mass Spectrum : M+H* 426 and 428. 

[91] The product gave the following data: Mass Spectrum : M+H* 494 and 496. 

[92] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.85 (br s, 4H), 2.1 (m, 

2H), 2.6 (br s, 4H), 2.7 (t, 2H), 4.2 (t, 2H), 7.15 (d, 1H), 7.2-7.4 (m, 3H), 7.5 (d, 2H), 8.1 (d, 
25 1H), 8.8 (s, 1H). 9.2 fbr s. 1H): Mass Spectrum : M+H* 460 and 462. 

The 4-amino-7-(3-pyrrolidin-l-ylpropoxy)quinazoline used as a starting material was 

prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the second 
30 last paragraph of Note [74] above to give triphenylphosphine N-[7-(3-pyrrolidin- 

l-ylpropoxy)quinazolin-4-yl]imide in 42% yield; Mass Spectrum : M+H 4 * 533. The material so 

obtained was reacted with aqueous acetic acid using an analogous procedure to that described 
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in the last paragraph of Note [74] above to give the required starting material; Mass Spectrum : 
M+IT273. 

The N-<3-hydroxypropyl)pyrrolidine used as a starting material was prepared as 
follows :- 

5 A mixture of 3-chloropropanol (66 g), pyrrolidine (50 g), potassium carbonate (145 g) 

and acetonitrile (1 L) was stirred and heated to reflux for 20 hours. The mixture was cooled to 
ambient temperature and filtered The filtrate was evaporated and the residue was purified by 
distillation to give the required starting material as an oil (62 g); NMR Spectrum : (CDC1 3 ) 
1.6-1.8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (br s, 1H). 

10 [93] The product gave the following data: Mass Spectrum : M+H 4 " 428. 

[94] The product gave the following data: Mass Spectrum : M+H 4 * 440 and 442. 
[95] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.82 (br s, 4H), 2.1 (m, 
2H), 2.55 (br s, 4H), 2.65 (t, 4H), 4.25 (t, 2H), 7.1 (m, 1H), 7.2-7.45 (m, 4H), 7.5 (d, 1H), 7.95 
(d, 1H), 8.15 (s, 1H), 8.45 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H 4 " 426 and 428. 

15 [96] The product gave the following data: NMR Spectrum : (CDCl^ 7.2 (ml lffi. 7.25-7 .4 
(m, 3H), 7.5 (s, 1H), 8.0 (d, 1H), 8.8 (s, 1H), 8.95 (br s, 1H); Mass Spectrum : M+H+ 494 and 
496. 

[97] The product gave the following data: Mass Spectrum : M+H* 444. 

The 4-amino-7-(3-morpholinopropoxy)quinazoline used as a starting material was 
20 prepared as follows :- 

Triphenylphosphine N-(7-hydtoxyquinazolin-4~yl)imide was reacted with 
N-(3-hydroxypropyl)morpholine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7^3-morpholinopropoxy)quinazolin^yl]imide and the material so obtained was reacted 
25 with aqueous acetic acid using an analogous procedure to that described in the last paragraph 

of Note [74] above to give the required starting material; Mass Spectrum : M+H* 289. 

[98] The product gave the following data: Mass Spectrum : M+H 4 " 456 and 458. 

[99] Hie product gave the following data: Mass Spectrum : M+H 4 * 510 and 512. 

[100] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.1 (m, 2H), 2.35 (s, 
30 3H), 2.35-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.12 (m, 1H), 7.2-7.38 (m, 3H), 7.5 (d, 2H), 

8.15 (d, 1H), 8.8 (s, 1H), 9.5 (br s, 1H); Mass Spectrum : M+H 4 " 489 and 491. 

The 4-amdno-7-[3-(4~methylpiperazin-l-yl)piopoxy]quinazoline used as a starting 

material was prepared as follows :- 
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Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)iinide was reacted with 
l-(3-hy<hoxypropylH-methylpiperazine using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine 
N-{7-[3-(4-methylpiper^ in 44% yield; Mass 

5 Spectrum : M+H* 562. The material so obtained was reacted with aqueous acetic acid using an 
analogous procedure to that described in the last paragraph of Note [74] above to give the 
required starting material; Mass Spectrum : M+H* 302. 

The l-(3-hydroxypropyl)-4-methylpiperazine used as a starting material was prepared 
as follows :- 

10 A mixture of 3-bromopropanol (20 ml), N-methylpiperazine (29 ml), potassium 

carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated The residue was purified by distillation to give the required starting material 

15 as an oil; NMR Spectrum : (CDC1 3 ) 1.72 (m, 2H), 2.3 (s, 3H), 2.2-2.8 (m, 8H), 2.6 (t, 2H), 3.8 
(t,2H), 5.3 (brs, 1H). 

[101] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.07 (t, 2H), 2.32 (s, 
3H), 2.3-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.1 (m, 1H), 7.2-7.45 (m, 4H), 7.5 (d, 1H), 
8.05 (d, 1H), 8.45 (d, 1H), 8.55 (s, 1H), 8.85 (s, 1H); Mass Spectrum : M+lT 455 and 457. 

20 [102] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.1 (m, 210, 2.3 (s, 
3H), 2.35-2.7 (m, 8H), 2.6 (t, 2H), 4.2 (t, 2H), 7.15 (m, 1H), 7.2-7.4 (m, 3H), 7.5 (s, 1H), 8.05 
(d, 1H), 8.8 (s, 1H), 9.02 (br s, 1H); Mass Spectrum : M+H* 523 and 525. 
[103] The product gave the following data: Mass Spectrum : M+H* 492. 
[104] The product gave the following data: Mass Spectrum : M+H* 504 and 506. 

25 [105] The product gave the following data: Mass Spectrum : M+H* 558 and 560. 

[106] Hie product gave the foDowing data: NMR Spectrum : (CDC1 3 ) 2.55 (m, 2H), 4.15 (t, 
2H), 4.7 (t, 2H), 7.2-7.4 (m, 4H), 7.5 (s, 1H), 7.58 (s, 1H), 7.65 (s, 1H), 7.95 (d, 1H), 8.55 (d, 
1H), 8.8 (s, 1H); Mass Spectrum : M+lT 492 and 494. 

The 4-amino-7-[3-(l,2,3-triazol-l-yl)propoxy]quinazoline used as a starting material 

30 was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
N*-(3-hydroxypropylH A3-triazole using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{7-[3-(l ,2,3-triazol- 
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l-yl)propoxy]quinazolin-4-yl}imide in 18% yield; Mass Spectrum : M+H* 531. The material 
so obtained was reacted with aqueous acetic acid using an analogous procedure to that 
described in the last paragraph of Note [74] above to give the required starting material; Mass 
SpecfrumM+H^l. 

5 The N^CS-hydroxypropyl^l^^-triazole used as a starting material was prepared as 

follows :- 

A mixture of 1,2,3-triazole (5 g), ethyl acrylate (7.8 ml) and pyridine (50 drops) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
evaporated. The residue was purified by column chromatography on silica using increasingly 

10 polar mixtures of methylene chloride and diethyl ether as eluent There was thus obtained 
ethyl 1,2,3-triazol-l-ylpropanoate (8.96 g); NMR Spectrum: (CDC1 3 ) 1.25 (t, 3H), 2.95 (t, 
2H), 4.15 (q, 2H), 4.7 (t, 2H), 7.65 (s, 1H), 7.7 (s, 1H). 

A solution of the material so obtained in THF (50 ml) was added dropwise to a 
suspension of lithium aluminium hydride (3 g) in THF (250 ml) which had been cooled to 

15 0°C. The mixture was stirred at 5°C for 1 hour and at ambient temperature for a further hour. 
The mixture was cooled to 0°C and 4N aqueous sodium hydroxide solution (30 ml) was added 
dropwise. The mixture was filtered and the filtrate was dried over magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica using a 47:3 
mixture of methylene chloride and methanol as eluent There was thus obtained 

20 ^-(S-hydroxypropyl^lAS-triazole (6.2 g); NMR Spectrum : (CDC1 3 ) 2.1-2.2 (m, 3H), 3.65 
(m, 2H), 4.6 (t, 2H), 7.6 (s, 1H), 7.72 (s, 1H). 

[107] The product gave the following data: Mass Spectrum : M+H+ 440. 

The 4-ammo-7-[(£>4-pyiroHdm used as a starting 

material was prepared as follows :- 

25 Triphenylphosphine N<7^ydroxyquinazolin-4-yl)imide was reacted with 

(£)-4-pyrrolidin-l-ylbut-2-en-l-ol using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{7-[(£>4-pyrrolidin-' 
l-ylbut-2-en-l-yloxy]quinazolin^yl}imide in 38% yield; Mass Spectrum : M+H 1 " 545. The 
material so obtained was reacted with aqueous acetic acid using an analogous procedure to 

30 that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H* 285. 

The (£)-4-pyrrolidin- 1 -ylbut-2-en- 1 -ol used as a starting material was prepared as 
follows :- 
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Thionyl chloride (9.3 ml) was added portionwise to a stirred mixture of 
2-butyne~l,4-diol (10 g), pyridine (10.3 ml) and toluene (15 ml) which had been cooled to 
0°C. The mixture was stirred at ambient temperature for 3.5 hours and then poured onto a 
mixture of ice and water. The mixture was extracted with diethyl ether. The organic extract 
5 was washed with a saturated aqueous sodium bicarbonate solution and with brine, dried over 
magnesium sulphate and evaporated The residue was purified by column chromatography on 
silica using a 7:3 mixture of petroleum ether (b.p. 40-60°C) and diethyl ether as eluent. There 
was thus obtained 4-chlorobut-2-yn-l-ol (4.74 g); NMR Spectrum : (CDC1 3 ) 1.68 (t, 1H), 4.18 
(d,2H),4.33(d,2H). 

10 Pyrrolidine (7.8 ml) was added dropwise to a solution of 4-chlorobut-2-yn-l-ol 

(4.74 g) in toluene (40 ml) and the resultant mixture was stirred and heated to 60°C for 
1 hour. The mixture was evaporated and the residue was purified by column chromatography 
on silica using a 24: 1 mixture of methylene chloride and methanol as eluent There was thus 
obtained 4-pyrroUdin-l-ylbut-2-yn-l-ol (4.3 g); NMR Spectrum : (CDCI3) 1.82 (t, 4H), 2.63 (t, 

15 4H), 3.44 (t,2H), 4.29 (t,2H). 

A solution of the material so obtained in THF (20ml) was added dropwise to a 
suspension of lithium aluminium hydride (2.35 g) in THF (8 ml) and the mixture was stirred 
and heated to 60°C for 2 hours. The mixture was cooled to 5°C and 2N aqueous sodium 
hydroxide solution (28 ml) was slowly added. The resulting suspension was filtered and the 

20 filtrate was evaporated. The residue was dissolved in a mixture of methylene chloride and 
ethyl acetate, dried over magnesium sulphate and evaporated. The residue was purified by 
column chromatography on aluminium oxide using a 97:3 mixture of methylene chloride and 
methanol as eluent There was thus obtained (£>4-pyrroHdin-l-ylbut-2-en-l-ol (3.09 g); 
NMR Spectrum : (CDC1 3 ) 1.82 (m, 4H), 2.61 (m, 4H), 3.17 (m, 2H), 4.13 (s, 2H), 5.84 (m, 

25 2H). 

[108] The product gave the following data: Mass Spectrum : M+H* 452 and 454. 
[109] The product gave the foDowing data: Mass Spectrum : M+lT 438 and 440. 
[1 10] DMF was used as the reaction solvent The product gave the following data: NMR 
Spectrum : (DMSOck) 1.5-1.65 (m, 2H), 1.68-1.74 (m, 2H), 1.92 (t, 2H), 1.97 (t, 2H), 2.05 (m, 
30 1H), 2.45 (t, 2H), 2.88 (d, 2H), 3.98 (s, 3H), 4.22 (t, 2H), 6.68 (s, 1H), 7.18 (s, 1H), 7.3 (s, 
1H), 7.4 (t, 1H), 7.61 (d, 2H), 8.07 (s, 1H), 8.7 (s, 1H), 10.62 (s, 1H), 12.08 (s, 1H); Mass 
Spectrum : M+H* 547 and 549. 
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The 4-amino-7-[3-(4H:arbamo used as 

a starting material was prepared as follows :- 

A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (J. Med Chem.. 1977, 20, 
146-149; 10 g) and Gold's reagent (7.4 g) in dioxane (100 ml) was stirred and heated at reflux 
5 for 24 hours. Sodium acetate (3.02 g) and acetic acid (1.65 ml) were added to the reaction 
mixture and it was heated for a further 3 hours. The mixture was evaporated to dryness, water 
was added to the residue and the solid was filtered off, washed with water and dried 
Recrystallisation of the solid from acetic acid gave 7-benzyloxy-6-methoxy- 
3,4-dihydroquinazolin-4-one (8.7 g, 84%). 

10 7-Benzyloxy-6-methoxy-3,4-dihydroquinazohn-4-one (20.3 g) was taken up in thionyl 

chloride (440 ml) and DMF (1.75ml) and heated to reflux for 4 hours. The thionyl chloride 
was evaporated under vacuum and the residue was azeotroped with toluene three times. There 
was thus obtained 7-benzyloxy-4-chloro-6-methoxyquinazoline which was used without 
further purification; NMR Spectrum : 4.88 (s, 3H), 5.25 (s, 2H), 7.44 (s, 1H), 7.49 (s, 1H), 

15 7.32-7.52 (m, 5H), 8.83 (s, 1H). 

A mixture of the crude 7-benzyloxy-4-chloro-6-methoxyquinazoline, potassium 
carbonate (50 g) and 4-bromo-2-fluorophenol (10 ml) in DMF (500 ml) was stirred and heated 
to 100°C for 5 hours. The mixture was allowed to cool to ambient temperature and was 
poured into water (2L). The resultant solid was isolated and washed with water. The solid 

20 was dissolved in methylene chloride and filtered The filtrate was treated with decolourising 
charcoal, boiled for a few minutes then filtered The filtrate was evaporated to give a solid 
residue which was triturated under diethyl ether. There was thus obtained 7-benzyloxy- 
4-(4-bromo-2-fluorophenoxy)^-inethoxyquinazoline. 

A mixture of the material so obtained and trifluoroacetic acid (15 ml) was stirred and 

25 heated to reflux for 3 hours. The reaction mixture was allowed to cool, toluene was added and 
the mixture was evaporated The residue was triturated under diethyl ether. The precipitate 
was collected by filtration and dried to give 4-(4-bromo-2-fluorophenoxy>-7-hydroxy- 
6-methoxyquinazoline (20.3 g) which was used without further purification. 

A mixture of 4^4-bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (18.2 g), 

30 1,3-dibromopropane (80 ml), potassium carbonate (42 g) and DMF (1.2 L) was stirred and 
heated to 45°C for 16 hours. The mixture was cooled to ambient temperature and filtered 
The filtrate was evaporated and the residue was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and methanol as eluent. The product 
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so obtained was stirred under diethyl ether (150 ml) and the resultant solid was isolated 
There was thus obtained 4-(4-bromo-2-fluorophenoxy)-7-(3-bromopropoxy)- 
6-methoxyquinazoline (14.4 g); NMR Spectrum: (DMSOdo) 2.35 (m, 2H), 3.69 (t, 2H), 3.98 
(s, 3H), 4.31 (t, 2H), 7.4-7.6 (m, 4H), 7.78 (d, 1H), 8.78 (s, 1H); Mass Spectrum : 

5 M+ET 485, 487 and 489. 

A mixture of a portion (2.4 g) of the material so obtained, piperidine-4-carboxamide 
(0.82 g), potassium carbonate (3.46 g) and DMF (40 ml) was stirred and heated to 45°C for 
20 hours. The resultant solid was isolated, washed in turn with DMF and with water and 
dried. There was thus obtained 4-(4-bromo-2-fluorophenoxy)-7-[3-(4-carbamoylpiperidin- 

10 l-yl)propoxy]-6-methoxyquinazoline (2.5 g); NMR Spectrum : (DMSOd*,) 1.45-1.7 (m, 4H), 
1.82-2.1 (m, 5H), 2.22 (t, 2H), 2.86 (m, 2H), 3.96 (s, 3H), 4.03 (t, 2H), 6.65 (s, 1H), 7.14 (s, 
1H), 7.38 (s, 1H), 7.42-7.55 (m, 3H), 7.78 (d, 1H), 8.53 (s, 1H); Mass Spectrum : M+H+ 533 
and 535. 

A mixture of the material so obtained and a saturated solution of ammonia in 
15 isopropanol (100 ml) was sealed in a Carius tube and heated at 130°C for 20 hours. The 
mixture was cooled and the solvent was evaporated. The residue was stirred with 2N aqueous 
sodium hydroxide solution (20 ml) for 1 hour. The solid was isolated and washed in turn with 
water and with methanol. There was thus obtained 4-amino-7-[3-(4-carbamoylpiperidin- 
l-yl)propoxy]-6-methoxyquinazoline (0.85 g); NMR Spectrum : (DMSOd*) 1.4-1.7 (m, 4H), 
20 1.8-2.1 (m, 5H), 2.4 (t, 2H), 2.68 (d, 2H), 3.86 (s, 3H), 4.1 (t, 2H), 6.66 (s, 1H), 7.03 (s, 1H), 
7.15 (s, 1H), 7.33 (s, 2H), 7.53 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H* 360. 
[Ill] The product gave the following data: NMR Spectrum : (DMSOd*) 1.5-1.7 (m, 4H), 
1.8-2.1 (m, 5H), 2.4 (t, 2H), 2.88 (d, 2H), 2.94 (s, 3H), 4.0 (t, 2H), 6.65 (s, 1H), 7.1-7.5 (m, 
5H), 8.05 (s, 1H), 8.66 (s, 1H), 10.6 (s, 1H), 11.8 (s, 1H); Mass Spectrum : M+H* 515. 
25 [112] THF was added as a co-solvent. The product gave the following data: NMR 
Spectrum : (CDC1 3 ) 1.6-2.3 (m, 9H), 2.35 (s, 6H), 2.53 (t, 2H), 2.99 (d, 2H), 3.42 (s, 3H), 4.25 
(t, 2H), 5.55 (s, 2H), 7.11 (s, 3H), 7.29 (s, 1H), 7.55 (s, 1H), 8.64 (s, 1H), 9.7 (s, 1H), 11.9 (s, 
1H); Mass Spectrum : M+H+ 507. 

[113] DMF was used as the reaction solvent. The product was precipitated from the 
30 reaction mixture as a 1:1 adduct with DMF. This gave the following data: NMR Spectrum : 
(CDC1 3 ) 1.7-2.3 (m, 9H), 2.37 (s, 3H), 2.54 (t, 2H), 2.88 (s, 3H), 2.95 (s, 3H), 3.0 (m, partially 
obscured by DMF), 3.5 (s, 3H), 4.25 (t, 2H), 5.61 (broad d, 2H), 7.16-7.32 (m, 4H), 7.55 (s, 
1H), 8.02 (s, 1H), 8.67 (s, 1H), 9.8 (s, 1H), 12.4 (s, 1H); Mass Spectrum : M+H* 527 and 529. 
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[1 14] Acetonitrile plus a few drops of DMF was used as the reaction solvent and the 

reaction mixture was heated to 45°C for 3 hours. The product which was precipitated from 
the reaction mixture was isolated, washed with acetonitrile and diethyl ether and dried under 
vacuum. The product gave the following data: Mass Spectrum : M+H* 440 and 442. 
5 The 4-amino-7- [3-(pyrrolidin- 1 -yl)- l-propynyl]quinazoline used as a starting material 

was prepared as follows :- 

Trifluoromethanesulphonic anhydride (0.05 ml) was added dropwise to a stirred 
mixture of triphenylphosphine N-(7-hydroxyquinazoIin-4-yl)imide (0.1 g), pyridine (0.5 ml) 
and methylene chloride (1 ml) which had been cooled to 0°C. The reaction mixture was 

10 stirred at 0°C for 2 hours. A second portion (0.012 ml) of trifluoromethanesulphonic 

anhydride was added and the mixture was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and the residue was partitioned between ethyl acetate and water. The 
organic solution was dried over magnesium sulphate and evaporated The residue was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 

15 chloride and ethyl acetate as eluent There was thus obtained triphenylphosphine 
N^7-trifluoromethanesulphonyloxyquinazoUn^yl)iinide (0.078 g). 

A solution of 3^yrrolidin-l-yl)-l-propyne (J. Amer. Chem. Soc 1958, 80, 4609; 
0.08 g) in DMF (0.2 ml) was added to a mixture of triphenylphosphine 
N-(7-trifluoromethanesiilphonyloxyqtunazolin^yl)imide (0.2 g), cuprous iodide (0.004 g), 

20 tetralris(triphenylphosphine)palladium(0) (0.02 g), triethylamine (0.201 ml) and DMF (8 ml). 
The mixture was degassed carefully and placed under an atomsphere of argon. The reaction 
mixture was stirred and heated to 60°C for 2.5 hours. The mixture was cooled to ambient 
temperature and evaporated. The residue was partitioned between ethyl acetate and water. 
The organic phase was dried over magnesium sulphate and evaporated. The residue was 

25 purified by column chromatography on silica using a 9: 1 mixture of methylene chloride and 
methanol as eluent. There was thus obtained triphenylphosphine 
N-{7-[3-(pyn:ohdm-l-yl>l^ (0.18 g). 

A mixture of the material so obtained, acetic acid (4 ml) and water (4 ml) was stirred 
and heated at 100°C for 15 hours. Hie solvent was evaporated and the residue was partitioned 

30 between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic 
solution was washed with water and brine, dried over magnesium sulphate and evaporated 
The residue was purified by column chromatography on silica using initially a 9:1 mixture of 
methylene chloride and methanol and then a 19:1 mixture of methylene chloride and a 
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saturated solution of ammonia in methanol as eluent. There was thus obtained 4-amino- 
7-[3-(pyrroUdin4-yl)-l-propynyl]quinazoline (0.038 g); NMR Spectrum : (DMSOck) 1.75 (m, 
4H), 2.6 (m, 4H), 3.65 (s, 2H), 7.45 (m, 1H), 7.25 (d, 1H), 7.85 (br s, 2H), 8.2 (d, 1H), 8.4 (s, 
1H); Mass Spectrum : M+H* 253. 
5 [115] DMF was used as the reaction solvent and 4-dimethylaminopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product was precipitated from the 
reaction mixture by the addition of a mixture of diethyl ether and water. The product was 
isolated and dried under vaccuum and gave the following data: NMR Sp ectrum: (DMSOde) 
1.72 (m, 4H), 2.6 (m, 4H), 3.69 (s, 2H), 3.97 (s, 3H), 7.4 (m, 1H), 7.58 (m, 2H), 7.9 (s, 1H), 

10 8.15 (s, 1H), 8.75 (s, 1H), 10.8 (s, 1H), 11.95 (s, 1H); Mass Spectrum : M+H 4 470 and 472. 
The 4-amino^-methoxy-7-[3-(pyno^ used as a 

starting material was prepared as follows :- 

Pyridine (1.13 ml) and a solution of trifluoromethanesulphonic anhydride (2.36 ml) in 
methylene chloride (10 ml) were added in turn to a stirred mixture of 4-(2-bromo- 

15 4-fluorophenoxy)-7-hydroxy^methoxyquiiiazoline (2.6 g) and methylene chloride (40 ml) 
which had been cooled in an ice bath to 0-5°C. The resultant mixture was stirred at ambient 
temperature for 4 hours. The mixture was washed in turn with dilute aqueous citric acid, 
water and a saturated aqueous sodium bicarbonate solution. The organic solution was dried 
over magnesium sulphate and evaporated. Hie residue was triturated under a 1:1 mixture of 

20 isohexane and diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
6-methoxy-7-trifluoremethanesulphonyloxyquinazoline (2.58 g); NMR Spectrum : (CDCI3) 
4.13 (s, 3H), 7.14-7.5 (m, 3H), 7.81 (s, 1H), 7.91 (s, 1H), 8.7 (s, 1H); Mass Spectrum : 
M+H 1 " 497 and 499. 

A mixture of a portion (0.8 g) of the material so obtained, 3-(pyrrolidin- 1 -yl)- 

25 1-propyne (0.57 g), triethylamine (0.8 ml), triphenylphosphine (0.03 g), 

bis(triphenylphosphine)palladium(II) chloride (0.06 g), cuprous iodide (0.06 g) and THF 
(5 ml) was stirred and heated to reflux for 3 hours. Dilute aqueous potassium carbonate 
solution was added and the mixture was extracted with ethyl acetate. The organic solution 
was dried over sodium sulphate and evaporated. The residue was purified by column 

30 chromatography on silica using a 10: 1 mixture of methylene chloride and ethanol as eluent 
There was thus obtained 4-(2-bromo^fluorophenoxy)^-methoxy-7-[3-(pyrroHdin-l-yl)- 
l-propynyl]quinazoline (0.55 g); NMR Spectrum : (DMSOd*) 1.75 (m, 4H), 2.64 (m, 4H), 
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3.71 (s, 2H), 4.01 (s, 3H), 7.38-7.81 (m, 3H), 7.66 (s, 1H), 8.0 (s, 1H), 8.62 (s, 1H); Mass 
Spectrum : M+H* 456 & 458. 

A mixture of the material so obtained and a 2M solution of ammonia in isopropanol 
(10 ml) was sealed in a Carius tube and heated to 130°C for 18 hours. The reaction mixture 
5 was evaporated. The residue was partitioned between ethyl acetate and a IN aqueous 
potassium carbonate solution. The organic solution was washed with brine, dried over 
anhydrous sodium sulphate and evaporated. The residue was triturated under a 1: 1 mixture of 
isohexane and diethyl ether. The resultant solid was isolated and dried. There was thus 
obtained 4-ammo-6-methoxy-7-[3^ym)ttdm (0.24 g); Mass 

10 Spectrum : M+H* 283. 

[116] DMF was used as the reaction solvent and 4-dimethylanainopyridine (0.1 equivalents) 
was added to catalyse the reaction. The product gave the following data: NMR Spectrum: 
(DMSOd*) 1.6 (m, 4H), 2.35 (m, 6H), 2.55 (m, 2H), 3.6 (m, 4H), 3.97 (s, 3H), 7.3-7.6 (m, 
3H), 7.83 (s, 1H), 8.11 (s, 1H), 8.72 (s, 1H), 10.78 (s, 1H), 11.95 (s, 1H); Mass Spectrum : 
15 M+IT 528 and 530. 

The 4-amino-6-methoxy-7^6-moipholino-l-hexynyl)quinazoline used as a starting 
material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 6-morpholino-l-hexyne was reacted with 4-(2-bromo-4-fluorophenoxy)- 
20 6-methoxy-7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromo-4-fluorophenoxy)- 
6-methoxy-7-(6-morpholino-l-hexynyl)quinazoline; NMR Spectrum : (DMSOcfc) 1.63 (m, 
4H), 2.33 (m, 6H), 2.55(m, 2H), 3.56 (m, 4H), 4.0 (s, 3H), 7.35-7.8 (m, 3H), 7.65 (s, 1H), 7.96 
(s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H** 514 and 516. 

The material so obtained was reacted with ammonia using an analogous procedure to 
25 that described in the last paragraph of Note [1 15] above to give the required starting material. 

6-Morpholino-l-hexyne was obtained by the reaction of 6-mesyloxy-l-hexyne with 
morpholine using an analogous procedure to that described in J. Heterocyclic Chemistry, 
1994,31,1421. 

[117] DMF was used as the reaction solvent and 4-dimethylaminopyridine 
30 (0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOd*) 1.6 (m, 4H), 2.32 (m, 6H), 2.55 (m, 2H), 3.55 (m, 4H), 3.98 (s, 
3H), 7.1-7.4 (m, 3H), 7.82 (s, 1H), 8.11 (s, 1H), 8.7 (s, 1H), 10.78 (s, 1H), 11.68 (s, 1H); Mass 
Spectrum : M+H* 496. 
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[118] DMF was usecfas the reaction solvent and 4-dimethylaminopyridine 
(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum: (DMSOd6) 1.55 (m, 2H), 1.85 (m, 2H), 2.28 (s, 3H), 2.56 (m, 2H), 3.9 (m, 
2H), 3.96 (s, 3H), 6.7 (s, 1H), 7.07 (s, 1H), 7.36-7.62 (m, 3H), 7.85 (s, 1H), 8.13 (s, 1H), u.71 
5 (s, 1H) 10.8 (s, 1H), 1L95 (s, 1H); Mass Spectrum : M+H" 523 and 525. 

The 4-ammo-6-methoxy-7-[6-(2-methyU used as 

a starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 6-(2-methylimidazol-l-yl)-l-hexyne was reacted with 4-(2-bromo- 

10 4-fluorophenoxy)-6-methoxy-7-triflu^ to give 4-(2-bromo- 

4-fluorophenoxy)-6-methoxv-7-r6-^ NMR 
Spectrum : (DMSOd*) 1.56 (m, 2H), 1.85 (m, 2H), 2.28 (s, 3H), 2.56 (m, 2H), 3.9 (m, 2H), 
3.98 (s, 3H), 6.75 (brm, 1H), 7.1 (br m, 1H), 7.36-7.82 (m, 3H), 7.63 (s, 1H), 7.98 (s, 1H), 
8.61 (s, 1H); Mass Spectrum : M+H 1 " 509 and 511. 

15 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [1 15] above to give the required starting material. 

6-(2-MethyUmidazol-l-yl)-l-hexyne was obtained by the reaction of 6-mesyloxy- 
1-hexyne with 2-methylimidazole using an analogous procedure to that described in 
J. Heterocyclic Chemistry. 1994, 31, 1421. 

20 [1 19] DMF was used as the reaction solvent and 4-dimethylaminopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOd*) 1.58 (m, 2H), 1.82 (m, 2H), 2.28 (s, 3H), 2.55 (m, 2H), 3.95 (m, 
5H), 6.7 (s, 1H), 7.05 (s, 1H), 7.1-7.4 (m, 3H), 7.85 (s, 1H), 8.12 (s, 1H), 8.74 (s, 1H), 10.79 
(s, 1H), 11.69 (s, 1H); Mass Spectrum : M+H*" 491. 

25 [120] DMF was used as the reaction solvent and 4-dimethylaminopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOd,,) 2.28 (s, 6H), 3.54 (s, 2H), 3.98 (s, 3H), 7.18-7.47 (m, 3H), 7.92 
(s, 1H), 8.15 (s, 1H), 8.74 (s, 1H), 10.8 (s, 1H), 11.68 (s, 1H); Mass Spectrum : M+H" 412. 
The 4-ammo-6-methoxy-7-(3-dmethyla used as a 

30 starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 3-dimethylamino-l-propyne was reacted with 4-(2-bromo- 
4-fluorophenoxy)-6-methoxy-7-trifluoromethanesulphonyloxyquinazolm to give 4-(2-bromo- 



WO 02/02534 



-94- 



PCT/GB01/02874 



4-miorophenoxyW>-memoxy-7-G-dimemvlainm^ NMR Spectrum : 

(DMSOdfi) 2.29 (s, 6H), 3.55 (s, 2H), 4.0 (s, 3H), 7.38-7.83 (m, 3H), 7.67 (s, 1H), 8.05 (s, 
1H), 8.63 (s, 1H); Mass Spectrum : M+H* 430 and 432. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note [1 15] above to give the required starting material. 
[121] The product gave the following data: Mass Sp ecjrum: M+H* 467. 
[122] The product gave the following data: Mass Specteum: M+H* 454. 
[123] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.42-1.56 (m, 2H), 
1.84-2.06 (m, 5H), 2.3 (s, 3H), 2.86-2.99 (m, 2H), 3.92 (s, 3H), 4.04 (d, 2H), 7.02 (m, 1H), 
10 7.22 (s, 1H), 7.28 (s, 1H), 7.36 (d, 1H), 8.44 (d, 1H), 8.64 (s, 1H), 8.76 (s, 1H), 13.12 (s, 1H); 
Mass Spectrum: M+H* 490 and 492. 

[124] The product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.58 (m, 2H), 
1.84-2.06 (m, 5H), 2.3 (s, 3H), 2.58 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
7.22-7.28 (m, 2H), 7.36 (d, 1H), 7.92 (m, 1H), 8.6 (s, 1H), 8.76 (s, 1H), 9.06 (d, 1H), 12.62 (s, 
15 1H); Mass Spectrum: M+H* 481. 

[125] The product gave me following data: NMR Spectrum : (CDC1 3 ) 1.42-1.56 (m, 2H), 
1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.84-2.94 (m, 2H), 3.94 (s, 3H), 4.06 (d, 2H), 7.1 (s, 1H), 7.76- 
7.36 (m, 2H), 7.56 (d, 1H), 8.22 (s, 1H), 8.78 (m, 2H), 13.16 (s, 1H); Mass Spectrum: M+H+ 
524 and 526. 

20 [126] The product gave the following data: NMR Spectrum : (CDCh) 1.42-1.56 (m. 2H). 
1.86-2.06 (m, 5H), 2.3 (s, 3H), 2.84-2.96 (m, 2H), 3.94 (s, 3H), 3.98 (s, 3H), 4.04 (d, 2H), 
6.84 (d, 1H), 7.04 (m, 1H), 7.2 (s, 1H), 7.28 (s, 1H), 8.3-8.38. (m, 2H), 8.76 (s, 1H), 12.74 (s, 
1H); Mass Spectrum : M+lT 486 and 488. 

[127] The product gave the following data: NMR Spectrum : (CDCI3) 1.44-1.56 (m, 2H), 
25 1.86-2.06 (m, 5H), 2.3-2.34 (m, 6H), 2.84-2.96 (m, 2H), 3.86 (s, 3H), 3.98 (s, 3H), 4.04 (d, 
2H), 6.82-6.9 (m, 2H), 7.24 (s, 1H), 7.36 (s, 1H), 8.06 (s, 1H), 8.76 (s, 1H), 8.9 (s, 1H), 12.64 
(s, 1H); Mass Spectrum: M+H+ 466. 

[128] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.54 (m, 2H), 1.84- 
2.04 (m, 5H), 2.3 (s, 3H), 2.44 (s, 3H), 2.84-2.96 (m, 2H), 3.8 (s, 3H), 4.04 (d, 2H), 7.04 (m, 
30 1H), 7.16 (d, 1H), 7.26 (s, 1H), 7.38 (s, 1H), 8.1 (s, 1H), 8.7 (s, 1H), 9.08 (s, 1H), 12.46 (s, 
1H); Mass Spectrum: M+H* 470 and 472. 

[129] The product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.56 (m, IS), 
1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.44 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 6.8 
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(m, 1H), 7.18-7.22 (m, 1H), 7.24 (s, 1H), 7.28 (s, 1H), 7.96 (m, 1H), 8.58 (s, 1H), 8.72 (s, 
1H), 12.4 (s, 1H); Mass Spectrum : M+H* 454. 

[130] The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.42-1.56 (m, 2H), 
1.84-2.04 (m, 5H), 2.28 (s, 3H), 2.34 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
5 6.88 (m, 1H), 7.22-7.32 (m, 3H), 8.12 (s, 1H), 8.76 (m, 2H), 12.78 (s, 1H); Mass Spectrum : 
M+lT470and472. 

[131] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.78-1.84 (m, 4H), 
2.16 (m, 2H), 2.5-2.58 (m, 4H), 2.66 (t, 2H), 3.98 (s, 3H), 4.28 (t, 2H), 6.72-6.8 (m, 1H), 7.16- 
7.18 (m, 1H), 7.2 (s, 1H), 7.34 (s, 1H), 8.06-8.16 (m, 1H), 8.38 (s, 1H), 8.76 (s, 1H), 12.76 (s, 
10 IIP: Mass Spectrum : M+H* 458. 

[132] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.78-1.84 (m, 4H), 
2.16 (m, 2H), 2.48-2.58 (m, 4H), 2.66 (t, 2H), 3.96 (s, 3H), 4.28 (t, 2H), 7.02 (m, 1H), 7.14 (s, 
1H), 7.32-7.4 (m, 2H), 8.3 (s, 1H), 8.46 (d, 1H), 8.78 (s, 1H), 13.06 (s, 1H); Mass Spectrum : 
M+H* 490 and 492. 

15 [133] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.78-1.84 (m, 4H), 
2.16 (m, 2H), 2.44 (s, 3H), 2.54-2.6 (m, 4H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.04 (m, 
1H), 7.16 (d, 1H), 7.3 (s, 1H), 7.34 (s, 1H), 8.14 (d, 1H), 8.7 (s, 1H), 8.8 (s, 1H), 12.4 (s, 1H); 
Mass Spectrum : M+H 1 " 470 and 472. 

[134] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .78-1.84 (m, 4H), 
20 2.16 (m, 2H), 2.44 (s, 3H), 2.5-2.6 (m, 4H), 2.66 (t, 2H), 3.86 (s, 3H), 4.28 (t, 2H), 6.72-6.8 
(m, 1H), 7.16-7.2 (m, 2H), 7.34 (s, 1H), 7.96 (m, 1H), 8.46 (s, 1H), 8.72 (s, 1H), 12.4 (s, 1H); 
Mass Spectrum : M+H* 454. 

[135] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.78-1.84 (m, 4H), 
2.06-2.22 (m, 2H), 2.46-2.6 (m, 7H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.28 (m, 2H), 
25 7.36 (d, 1H), 7.92 (d, 1H), 8.7 (s, 1H), 8.8 (s, 1H), 9.08 (s, 1H), 12.66 (s, 1H); Mass Spectrum : 
M+IT481. 

[136] The product gave the following data: NMR Spectrum : (CDCI3) 1.78-1.84 (m, 4H), 
2.14 (m, 2H), 2.3 (s, 3H), 2.5-2.6 (m, 4H), 2.64 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 6.88 (m, 
1H), 7.28-7.36 (m, 3H), 8.14 (d, 1H), 8.78 (s, 1H), 8.88 (s, 1H), 12.9 (s, 1H); Mass Spectrum : 
30 M+H 1 " 470 and 472. 

[137] DMF was used as the reaction solvent The product was obtained as a dihydrochloride 
salt and gave the following data: NMR Spectrum : (DMSOde) 1.6-1.7 (m, 2H), 1.82-1.96 (m, 
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2H), 2.58-2.62 (t, 2H), 2.8 (s, 3H), 3.3-3.9 (m, 10H), 4.02 (s, 3H), 7.4-7.6 (m, 3H), 7.95 (s, 
1H), 8.21 (s, 1H), 8.8 (s, 1H), 11.6-12.0 (m, 2H); Mass Spectrum : M+fif 541 and 543. 

The 4-amino-6-methoxy-7-[6-(N-methylp^ used as 

a starting material was prepared as follows: 
5 Using an analogous procedure to that described in the second last paragraph of 

Note [115] above, 6-^I-methylpiperazin-l-yl)-l-hexyne was reacted with 4-(2-bromo- 
4-fluorophenoxy>6-methoxy-7-trifluorom to give 4-(2-bromo- 

4-fluorophenoxy)^methoxy-7-[6-(N-^ 

Spectrum : (DMSOd*) 1.55-1.65 (m, 4H), 2.16 (s, 3H), 2.3-2.45 (m, 10H), 2.5-2.6 (m, 2H), 4.0 
10 (s, 3H), 7.4-7.8 (m, 3H), 7.65 (s, 1H), 7.98 (s, 1H), 8.6 (s,lH); Mass Spectrum : M+H* 527 and 
529. 

Hie material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 

6-(N-Methylpiperazin-l-yl)-l-hexyne was obtained by the reaction of 6-mesyloxy- 
15 1-hexyne with N-methylpiperazine using an analogous procedure to that described in 
J. Heterocyclic Chemistry, 1994, 31, 1421. 

[138] The reactants were heated to 45°C for 20 hours. The product gave the following data: 
NMR Spectrum : (CDC1 3 ) 2.24 (s, 3H), 2.34 (s, 3H), 2.78 (s, 3H), 3.08 (s, 3H), 3.58 (s, 3H), 
5.3 (s, 2H), 7.06 (d, 1H), 7.18 (d, 1H), 7.3-7.52 (m, 7H), 8.64 (s, 1H), 9.4 (s, 1H), 11.87 (s, 

20 1H); Mass Spectrum: M+H* 500. 

Hie 3-(N^-dimethylcart>^^ used as a starting 

material was prepared as follows: 

A solution of di-tert-butvl dicarbonate (0.081 g) in methylene chloride (1.6 ml) and a 
solution of 3-amino-N^^,4-tetramethylbenzamide (J. Chem. Soc.. Perkin Trans. L 1973, 1-4; 

25 0.072 g) in methylene chloride (1.0 ml) were added in turn to a solution of 

4-dimethylaminopyridine (0.004 g) in methylene chloride (0.4 ml). Hie resultant mixture was 
stirred at ambient temperature for 20 minutes. There was thus obtained a solution of 
3-(NJN-dimethylcarbamoy which was used without further 

purification. 

30 [139] The product gave the following data: NMR Spectrum : (DMSOcU 0.37 (m 2H). 0.62 
(m, 2H), 1.32 (m, 1H), 2.25 (s, 6H), 3.94 (s, 3H), 4.03 (d, 2H), 7.12 (s, 3H), 7.22 (s, 1H), 8.07 
(s, 1H), 8.66 (s, 1H), 10.38 (s, 1H), 11.68 (s, 1H); Mass Spectrum : M+ET 393. 
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Hie 4-amino-7^yclopropylmethoxy^methoxyquinazoline used as a starting material 
was prepared as follows :- 

A mixture of 4-(4-bromo-2~fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (6.99 g), 
cyclopropylmethyl chloride (2.16 g), potassium iodide (0.043 g), potassium carbonate (12 g) 
5 and DMF (200 ml) was stirred and heated to 45°C for 16 hours. The mixture was cooled to 
ambient temperature and filtered The filtrate was evaporated and the residue was purified by 
column chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained 4-(4-bromo~2-fluorophenoxy)- 
7-cyclopropylmethoxy-6-methoxyquinazoline (7.6 g); NMR Spectrum : (DMSOd*) 0.43 (m, 
10 2H), 0.68 (m, 2H), 1.37 (m, 1H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45 (m, 1H), 7.57 (m, 
2H), 7.82 (m, 1H), 8.58 (s, 1H); Mass Spectrum : M+H* 421 and 423. 

Using an analogous procedure to that described in the last paragraph of the portion of 
Example 1 that is concerned with starting materials, 4-(4-bromo-2-fluorophenoxy)- 
7-cyclopropylmethoxy-6-methoxyquinazoline (1.75 g) was reacted with ammonia in 
15 isopropanol. There was thus obtained 4-ainino-7^yclopropylmethoxy-6-methoxyquinazoline 
(1.75 g); NMR Spectrum : (DMSOd*) 0.36 (m, 2H), 0.58 (m, 2H), 1.3 (m, 1H), 3.88 (s, 3H), 
3.94 (d, 2H), 6.97 (s, 1H), 7.39 (br s, 2H), 7.55 (s, 1H), 8.25 (s, 1H); Mass Spectrum : 

M+ir-m 

[140] The product gave the following data: NMR Spectrum : (DMSOcfc) 1.23-1.46 (m, 6H), 
20 1.55-1.69 (m, 2H), 2.1 (s, 3H), 2.1-2.4 (m, 10H), 2.7-2.8 (m, 2H), 3.97 (s, 3H), 7.3-7.6 (m, 
3H), 7.65 (s, 1H), 8.05 (s, 1H), 8.7 (s, 1H), 10.7 (s, 1H), 12.05 (s, 1H); Mass Spectrum : M+H* 
545 and 547. 

The 4-amino-6-methoxy-7- [6-(N-methylpiperazin- 1 -yl)hexyl] quinazoline used as a 
starting material was prepared as follows :- 

25 A mixture of 4-amino-6-methoxy-7-[6-^-methylpiperazin-l-yl)- 

l-hexynyl]quinazoline (0.145 g), 10% paDadium-on-charcoal catalyst (0.02 g) and ethanol 
(10 ml) was stirred at ambient temperature under 5 atmospheres pressure of hydrogen until 
uptake of hydrogen ceased. The reaction mixture was filtered and the filtrate was evaporated. 
There was thus obtained the title compound as a solid (0.142 g); Mass Spectrum : M+H* 358. 

30 [141] The product gave the following data: NMR Spectrum : (CDCh) 1.8-2.0 (m. 6KTL 2.5- 
2.7 (m, 6H), 2.79-2.85 (t, 2H), 3.6 (s, 3H), 7.2-7.4 (m, 3H), 7.4 (s, 1H), 7.73 (s, 1H), 8.72 (s, 
1H), 9.3-9.45 (s, 1H), 12.3 (s, 1H); Mass Spectrum : M+H* 474 and 476. 
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The 4-amino-6-methoxy-7-[3-(p^^ used as a starting 

material was prepared by the hydrogenation of 4-amino^methoxy-7-[3-(pyiioIidin-l-yl)- 
l-propynyl]quinazoline using an analogous procedure to that described in Note [139] above. 
[142] The product gave the following data: NMR Spectrum : (DMSOcfc) 1.6-1.75 (m, 2H), 
5 2.1 (s, 3H), 2.2-2.4 (m, 10H), 3.3 (m, 2H), 4.0 (s, 3H), 7.25-7.6 (m, 3H), 7.94 (s, 1H), 8.19 (s, 
1H), 8.5 (br t, 1H), 8.77 (s, 1H), 10.87 (s, 1H), 11.96 (s, 1H); Mass Spectrum : 
M+IT546 and 548. 

The 4-amino-6-methoxy-7-{N-[3-(N-methylpiperazin-l- 
yl)propyl]carbamoyl}quinazoline used as a starting material was prepared as follows :- 

10 A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 

7-trifluoromethanesidphonyloxyquinazoline (9.7 g), palladium acetate (0.137 g), 
l,3-bis(diphenylphosphino)propane (0.402 g ), triethylamine (5.5 ml), DMF (60 ml) and 
methanol (1.2L) was stirred and heated to 70 °C under 10 atmospheres pressure of carbon 
monoxide for 2 hours. The reaction mixture was cooled to ambient temperature and the solid 

15 was isolated, washed with methanol and dried under vacuum. There was thus obtained 
4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-methoxycarbonylquinazoline (5.96 g); NMR 
Spectrum : (DMSOcfc) 3.91 (s, 3H), 4.02 (s, 3H), 7.4-7.8 (m, 3H), 7.8 (s, 1H), 8.2 (s, 1H), 8.69 
(s, 1H); Mass Spectrum : M+H+ 407 & 409. 

A mixture of a portion (2 g) of the product so obtained, 2,4,6-trimethoxybenzylamine 

20 hydrochloride (2.34 g), anhydrous potassium carbonate (2.76 g) and DMF (20 ml) was stirred 
and heated to 70°C for 2 hours. The mixture was cooledto ambient temperature and diluted 
with water. The resultant solid was isolated, washed in turn with water and diethyl ether and 
dried under vacuum at 80°C. There was thus obtained 6-methoxy-7-methoxycarbonyl- 
4^2,4,6-trimethoxybenzylainino)quinaz»line (1.9 g); NMR Spectrum : (DMSOck) 3.75-3.85 

25 (m, 15H), 4.55 (d, 2H), 6.3 (s, 2H), 7.8 (m, 2H), 7.9 (m, 1H), 8.45 (s, 1H); Mass Spectrum : 
M+HU14. 

A portion (1.8 g) of the material so obtained was suspended in a mixture of THF 
(27 ml), methanol (14 ml) and water (14 ml) and lithium hydroxide (0.945 g) was added 
portionwise. The resultant mixture was stirred at ambient temperature for 2 hours. The 
30 mixture was concentrated by evaporation and acidified to pH4 by the addition of 2N aqueous 
hydrochloride acid. The resultant solid was isolated, washed in turn with water and diethyl 
ether and dried at 80°C. There was thus obtained 7-carboxy-6-methoxy- 
4-(2,4,6-trimethoxybenzylamino)quinazoline (1.68 g); NMR Spectrum : (DMSOd*) 3.7-3.9 
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(m, 12H), 4.55 (s, 2H), 6.28 (s, 2H), 7.7-7.9 (m, 3H), 8.42 (s, 1H); Mass Spectrum : 
M+H* 400. 

A mixture of a portion (0.3 g) of the material so obtained, 
3-(N-methylpiperazin-l-yl)propylamine (0.33 g), N-hydroxybenzotriazole (0.13 g), 
5 l-(3-dmethylammopropyl)-3 hydrochloride (0.287 g) and DMF (3 ml) was 

stirred at ambient temperature for 16 hours. Dilute aqueous potassium carbonate solution was 
added and the resultant solid was isolated, washed in turn with water and diethyl ether and 
dried at 60°C under vacuum. There was thus obtained 6-methoxy-7- { N- [3 - 
(N-methylpiperazin-l-yl)pro^ 

10 (0.285 g); NMR Spectrum: (DMSOck) 1.58-1.7 (m, 2H), 2.11 (s, 3H), 2.2-2.4 (m, 10H), 3.2- 
3.4 (m, 2H), 3.7-3.92 (m, 12H), 4.51 (m, 2H), 6.3 (s, 2H), 7.7-7.86 (m, 3H), 8.3-8.4 (br t, 1H), 
8.42 (s, 1H); Mass Spectrum : M+H+ 539. 

A mixture of the material so obtained, trifluoroacetic acid (2 ml), anisole (0.2 ml) and 
concentrated sulphuric acid (0.2 ml) was stirred at ambient temperature for 2 hours. The 

15 mixture was evaporated and the residue was partitioned between diethyl ether and a 
2M aqueous potassium carbonate solution. The aqueous solution was evaporated and the 
residue was extracted with methanol. The methanolic extracts were evaporated and the 
resultant solid was dried under vacuum. There was thus obtained 4-amino-6-methoxy- 
7-{N-[3-(N-methylpiperazm^ (0.086 g), Mass Spectrum : 

20 M+H 4 ^. 

[143] The product gave the following data: NMR Spectrum : (DMSOdd) 1.88-2.02 (m, 2H), 
3.18-3.25 (m, 2H), 4.0 (s, 3H), 4.0-4.08 (m, 2H), 6.88 (s, 1H), 7.22 (s, 1H), 7.3-7.6 (m, 4H), 
7.98 (s, 1H), 8.22 (s, 1H), 8.55-8.6 (br t, 1H), 8.8 (s, 1H), 10.9 (s, 1H), 11.98 (s, 1H); Mass 
Spectrum : M+H* 514 and 516. 

25 The 4-ainino-6-methoxy-7-{N-[3-(N-methylpiperazin-l- 

yl)propyl]carbamoyl}quinazoline used as a starting material was prepared by the reaction of 
7-carboxy-6-methoxy-4-(2,4,6-trm and 
3-(l-imidazolyl)propylamine and subsequent cleavage of the 2,4,6-trimethoxybenzyl group 
using analogous procedures to those described in Note [142] above. 

30 [144] The product gave the following data: NMR Spectrum : (DMSOd*) 2.2 (s, 3H), 3. 18- 
3.24 (m, 4H), 3.3-3.4 (m, 4H), 3.97 (s, 3H), 7.18 (s, 1H), 7.3-7.6 (m, 3H), 7.98 (s, 1H), 8.65 
(s, 1H), 10.6 (s, 1H), 12.12 (s, 1H); Mass Spectrum : M+H* 461 and 463. 
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The 4-amino-6-methoxy-7-(N-m used as a starting 

material was prepared as follows :- 

A mixture of 4~(2-bromo^fluorophenoxy>6-methoxy- 
7-trifluoromethanesulphonyloxyquinazoline (0.8 g), 1-methylpiperazine (0.35 ml), caesium 
5 carbonate (0.78g), l,l'-bis(diphenylphosphino)ferrocene (0.088 g), 

bis(dibenzy!ideneacetone)palladium (0.046 g) and toluene (12 ml) was stirred and heated to 
100°C for 6 hours. The mixture was cooled to ambient temperature and partitioned between 
ethyl acetate and water. The organic extract was washed with a saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulphate and evaporated. The residue was 

10 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
6-methoxy-7-(N-methylpiperazin4-yl)quinazoline (0.26 g); NMR Spectrum : (CDC1 3 ) 2.4 (s, 
3H), 2.66-2.68 (m, 4H), 3.34-3.38 (m, 4H), 4.05 (s, 3H)> 7.1-7.44 (m, 3H), 7.38 (s, 1H), 7.55 
(s, 1H), 8.58 (s, 1H); Mass Spectrum : M+lt 447 and 449. 

15 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material. 
[145] The product gave the following data: NMR Spectrum : (DMSOd*) 1.43 (s, 9H), 3.13- 
3.19 (m, 4H), 3.45-3.55 (m, 4H), 4.0 (s, 3H), 7.2 (s, 1H), 7.35-7.6 (m, 3H), 8.02 (s, 1H), 8.65 
(s, 1H), 10.65 (s, 1H), 12.1 (s, 1H); Mass Spectrum : M+H* 547 and 549. 

20 The 4-ammo-7-[N-(tert-butoxycar^^ used as 

a starting material was prepared from as follows :- 

Hie procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
l-(^-butoxycaitonyl)piperazine was used in place of 1-methylpiperazine. There was thus 

25 obtained 4-(2-bromo-4-fluorophenoxy>6-metto^ 

l-yl]quinazoline; NMR Spectrum : (CDC1 3 ) 1.5 (s, 9H), 3.22 (m, 4H), 3.66 (m, 4H), 4.08 (s, 
3H), 7.1-7.46 (m, 3H), 7.35 (s, 1H), 7.57 (s, 1H), 8.58 (s, 1H); Mass Spectrum : M+H* 533 
and 535. 

Hie material so obtained was reacted with ammonia using an analogous procedure to 
30 that described in the last paragraph of Note [1 15] above to give the required starting material. 
[146] The product gave the following data: NMR Spectrum : (DMSOcfc) 1.75-1.85 (m, 2H), 
2.3-2.45 (m, 6H), 3.25-3.35 (m, 2H), 3.6-3.68 (m, 4H), 4.0 (s, 3H), 6.7 (s, 1H), 6.89 (t, 1H), 
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735-7.6 (m, 3H), 7.88 (s, 1H), 8.51 (s, 1H), 10.3 (s, 1H), 12.25 (s, 1H); Mass Spectrum : 
M+KTSOSandSOX 

Hie 4-amino^methoxy-7-(3-morpholinopix)pylainino)q used as a starting 

material was prepared from as follows :- 
5 The procedure described in the first paragraph of the portion of Note [144] above 

which is concerned with the preparation of starting materials was repeated except that 

3- morpholinopropylamine was used in place of l-methylpiperazdne. There was thus obtained 

4- (2-bromo-4-fluorophenoxy)-6-methoxy-^^ NMR 
Spectrum : (CDC1 3 ) 1.9-2.0 (m, 2H), 2.48-2.6 (m, 6H), 3.35-3.42 (m, 2H), 3.78-3.82 (m, 4H), 

10 4.07 (s, 3H), 6.4-6-48 (t, 1H), 6.86 (s, 1H), 7.1-7.42 (m, 3H), 7.43 (s, 1H), 8.5 (s, 1H); Mass 

Spectrum : M+H* 491 and 493. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [1 15] above to give the required starting material. 

[147] The product gave the following data: NMR Spectrum : (DMSOcfe) 2.0-2. 12 (m, 2H), 
15 3.15-3.25 (m, 2H), 4.0 (s, 3H), 4.05^.12 (m, 2H), 6.45-6.5 (t, 1H), 6.68 (s, 1H), 6.9 (s, 1H), 

7.22 (s, 1H), 7.35-7.6 (m, 3H), 7.65 (s, 1H), 7.88 (s, 1H), 8.55 (s, 1H), 10.35 (s, 1H), 12.22 (s, 

1H); Mass Spectrum : M+H* 486 and 488. 

The 4-amincK7-(3-imida2x>l-l-ylp^ used as a starting 

material was prepared from as follows :- 
20 The procedure described in the first paragraph of the portion of Note [144] above 

which is concerned with the preparation of starting materials was repeated except that 

3-imidazol-l-ylpropylamine was used in place of 1-methylpiperazine. There was thus 

obtained 4-(2-bromo-4-fluorophenoxy>7-(3-imidazol-l-ylpropylamino)- 

6-methoxyquinazoline; NMR Spectrum : (CDC1 3 ) 2.2-2.3 (m, 2H), 3.3-3.4 (m, 2H), 4.05 (s, 
25 3H), 4.1-4.15 (m, 2H), 5.04-5.13 (br t, 1H), 6.88 (s, 1H), 6.96 (s, 1H), 7.1 (s, 1H), 7.15-7.5 

(m, 3H), 7.45 (s, 1H), 7.52 (s, 1H), 8.55 (s, 1H); Mass Spectrum : M+HT 472 and 474. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material. 

[148] Hie reactants were heated to 45°C for 20 hours. The product gave the following data: 
30 NMR Spectrum : (CDC1 3 ) 1.2-1.4 (m, 2H), 1.66-1.94 (m, 5H), 2.14 (s, 3H), 2.16 (s, 3H), 2.26 

(s, 3H), 2.7 (m, 2H), 2.78 (s, 3H), 2.98 (s, 3H), 3.94 (s, 3H), 4.04 (d, 2H), 7.0 (d, 1H), 7.18 (d, 

1H), 7.24 (s, 1H), 8.02 (s, 1H), 8.64 (s, 1H), 10.36 (s, 1H), 11.72 (s, 1H); Mass Spectrum : 

M+If521. 
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[149] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.73 (m, 4H), 2.09 (m, 
2H), 2.28 (s, 3H), 2.48 (br m, 4H), 2.57 (t, 2H), 3.35 (s, 3H), 4.18 (t, 2H), 5.24 (s, 1H), 7.08 
(d, 2H), 7.19 (s, 1H), 7.27 (t, 1H), 7.42 (s, 1H), 8.61 (s, 1H), 9.72 (s, 1H), 12.19 (s, 1H); Mass 
Spectrum : M+H 1 * 470 and 472. 
5 [150] The product gave the following data: Mass Spectrum : M+H* 450 and 452. 

The 4-aniino-7^3-methoxypropylainino)-6-methoxyquinazoline used as a starting 
material was prepared from as follows :- 

Hie procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
10 3-methoxypropylamine was used in place of 1-methylpiperazine. There was thus obtained 
4-(2-bromo^fluorophenoxy)-7-(3-methoxy^^ 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
[151] The product gave the following data: Mass Spectrum : M+H 4 421 and 423. 
15 The 4-amino-7-(2-aminoethylamino>6-methoxyquinazoline used as a starting material 

was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
ethylenediamine was used in place of 1-methylpiperazine. There was thus obtained 
20 7^2-aminoethylamino)^(2-brom^ 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [1 15] above to give the required starting material. 
[152] The product gave the following data: Mass Spectrum : M+H 4 " 491 and 493. 

The 4-amino-7-[N-(2-die%lamm^ used 
25 as a starting material was prepared from as follows :- 

Hie procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
N-(2Kiiethylaminoethyl)-N-methylamine was used in place of 1-methylpiperazine. There was 
thus obtained 4^2-bromo-4-fluorophenoxyH-^ 
30 6-methoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
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Example 3 l-(7-benzyloxy-6-meth xyquinazolin-4-yl)-3-(2,6-dichI rophenyl)urea 

2,6-Dichlorophenyl isocyanate (0.745 g) was added to a solution of 4-amino- 
7-beii2yloxy-6-methoxyquinazoline (0.279 g) in chloroform (10 ml) and the reaction mixture 
was stirred at ambient temperature for 16 hours. The resultant precipitate was isolated by 
5 filtration. There was thus obtained the title compound (0.343 g); NMR Spectrum : pMSOck) 
3.96 (s, 3H), 5,32 (s, 2H), 7.35-7.60 (m, 10H), 8.1 (s, 1H), 8.69 (s, 1H), 10.65 (s, 1H), 12.09 
(s, 1H); Mass Spectrum : M+H* 467 & 469. 

Example 4 l-(2,6niicUorophenyl)-3-(6J-dimethoxyquinazolin-4-yl)urea 

10 Using an analogous procedure to that described in Example 3, 2,6-dichlorophenyl 

isocyanate was reacted with 4-amino^,7-^imethoxyquinazoline (European Patent Application 
No. 30156, Chemical Abstract volume 95, abstract 187290) to give the title compound; NMR 
Spectrum : (DMSOcfc) 3.96 (s, 3H), 7.31 (m, 2H), 7.38 (t, 1H), 7.5 (d, 2H), 7.6 (d, 2H), 8.43 
(s, 1H), 8.7 (s, 1H), 10.61 (s, 1H), 12.09 (s, 1H); Mass Spectrum : M+H 1 " 393 & 395. 

15 

Example 5 l-(2,6^cUorophenyl)-3-[6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)quinazolin-4-yl]-3-methylurea 

6-Methoxy-4-methylamino-7^-methy^^ (0.195 g) 

was added to 2,6-dichlorophenyl isocyanate (0.3 g) under argon and the solids were mixed 

20 together using a spatula. The mixture was heated to 85°C with gentle mixing for 40 minutes. 
The mixture was cooled to ambient temperature, dissolved in a mixture of chloroform 
(15 ml) and methanol (5 ml) and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and a 1% aqueous ammonium hydroxide 
solution as eluent. There was thus obtained the title compound (0.016 g); NMR Spectrum : 

25 (CDCI3) 1.5 (m, 2H), 1.98 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.6 (s, 3H), 4.02 (s, 3H), 4.03 (d, 
2H), 7.1 (t, 1H), 7.28 (s, 2H), 7.37 (d, 2H), 8.61 (s, 1H), 8.96 (s, 1H); Mass Spectrum: 
M+H 1 " 504. 

The 6HD^thoxy^methylaminch7-(N-methy used 
as a starting material was obtained as follows :- 
30 A mixture of 4^hloix>-6-methoxy-7^-methylpipe^ 

(1 g) and methylamine (1M solution in THF; 20 ml) was heated with agitation in a Carius tube 
at 120°C for 16 hours. The Carius tube was cooled and opened and the reaction mixture was 
evaporated. The residue was partitioned between chloroform and a 2N aqueous sodium 
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hydroxide solution. The chloroform solution was dried over magnesium sulphate and 
evaporated and the resultant solid was washed with methyl tert-butyl ether (20 ml). There was 
thus obtained the required starting material (0.48 g); NMR Spectrum : (DMSOcfc) 1.33 (m, 
2H), 1.8 (m, 5H), 2.14 (s, 3H), 2.76 (d, 2H), 2.96 (d, 3H), 3.85 (s, 3H), 3.92 (d, 2H), 7.03 (s, 
5 1H), 7.51 (s, 1H), 7.84 (q, 1H), 8.31 (s, 1H). 

Example 6 146-methoxy-7-(N-methylpiperidin-^ylmethoxy)quinazolin-4-yl]- 

3- (2-methylbenzyl)urea 

Using an analogous procedure to that described in Example 3, 2-methylbenzyl 
10 isocyanate was reacted with 4-amino-6-methoxy-7-(N-methylpiperidin- 

4- ylmethoxy)quinazoline. The resultant solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
ammonium hydroxide solution as eluent There was thus obtained the title compound; NMR 
Spectrum : (CDC1 3 ) 1.39-1.56 (m, 2H), 1.84-2.04 (m, 5H), 2.29 (s, 3H), 2.39 (s, 3H), 2.9 (d, 

15 2H), 3.92 (s, 3H), 4.03 (d, 2H), 4.66 (d, 2H), 7.21 (m, 4H), 7.34 (m, 2H), 8.6 (s, 1H), 8.74 (s, 
1H), 10.44 (t, 1H); Mass Spectrum : M+H* 450. 

Example 7 H2,6-dicWorophenyl)-3-(tMeno[3 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a mixture of 
20 4~aminothieno[3^-d]pyrimidine (Tetrahedron, 1971, 27, 487; 0.201 g) and acetonitrile 
(16 ml) and the resultant mixture was stirred at ambient temperature for 16 hours. The 
precipitate was isolated and washed in turn with diethyl ether and methanol. There was thus 
obtained the tide compound (0.31 g); NMR Spectrum : (DMSOd*) 7.25 (t, 1H), 7.45 (d, 1H), 
7.55 (d, 1H), 7.95 (d, 1H), 8.4 (s, 1H), 8.8 (s, 1H), 11.7 (br s, 1H); Mass Spectrum : M+Hf 339 
25 and 341; Elemental Analysis : Found C, 45.8; H, 2.4; N, 16.5; C13H8CI2N4OS requires C, 
46.03; H, 2.38; N, 16.52%. 

Example 8 (^3-{4-[3-(2,6^cMoropheny 
acid 

30 Hydrogen chloride gas was bubbled during 3 hours through a stirred solution of 

tot-butyl (£)-3-{4-[3<2,6-dicM^ (1.4 g) 

in methylene chloride (200 ml) which had been cooled in an ice-bath to 0°C. The mixture 
was evaporated and there was thus obtained the title compound as its hydrochloride salt; 
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(1.3 g); NMR Spectrum: (DMSOde and CF3COOD) 6.6 (d, 1H, J = 16Hz), 7.4 (t, 1H), 7.65 (d, 
ZH), 7.95 (d, 1H), 7.96 (s, 1H), 8.9 (s, 1H); Mass Spectrum : M+lF 409, 411 and 413. 

The tot-butyl (^3-{4-[3-(2,6-dicMorophenyl)ure^ 
6-yl}acrylate used as a starting material was obtained as follows :- 
5 A mixture of methyl 3-aminothiophene-2~carboxylate (94 g), formamidine acetic acid 

salt (187 g) and 2-hydroxyethyl methyl ether (1 L) was stirred and heated to reflux for 3 hours. 
The mixture was cooled to ambient temperature and water (400 ml) was added. The resultant 
solid was isolated, washed thoroughly with water and with diethyl ether and dried under 
vacuum. There was thus obtained 3,4-dihydrotWeno[3,2-d]pyrimidin-4-one (65 g); NMR 

10 Spectrum : (DMSOda) 7.4 (d, 1H), 8.15 (s, 1H), 8.18 (d, 2H); Mass Spectrum : M+Na + 175. 

A mixture of a portion (20 g) of the material so obtained, thionyl chloride (250 ml) and 
DMF (1 ml) was heated to reflux for 2 hours. Hie mixture was evaporated. Toluene was 
added and the mixture was evaporated. The residual solid was partitioned between ethyl 
acetate and a saturated aqueous sodium bicarbonate solution. The organic layer was washed 

15 in turn with water and brine, dried over magnesium sulphate and evaporated The solid so 
obtained was triturated under petroleum ether (b.p. 60-80°C), re-isolated and dried under 
vacuum. There was thus obtained 4-cMorotMeno[3,2~d]pyrinudine (18.5 g); NMR Spectrum : 
(CDCI3) 7.65 (d, 1H), 8.1 (d, 1H), 9,0 (s, 1H); Mass Spectrum : M* 170 and 172. 

A portion (17 g) of the material so obtained was dissolved in DMF (100 ml). Sodium 

20 methylthiolate (9. 1 g) was added and the mixture was stirred at ambient temperature for 
1.5 hours. The mixture was partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over magnesium sulphate and purified by column 
chromatography on silica using a 9:1 mixture of methylene chloride and ethyl acetate as 
eluent There was thus obtained 4-methylthio^enot3^^pyrimidine (16.5 g); NMR 

25 Spectrum : (CDC1 3 ) 2.76 (s, 3H), 7.5 (d, 1H), 7.85 (d, 1H), 8.97 (s, 1H). 

A portion (5.5 g) of the material so obtained was dissolved in THF (20 ml) and cooled 
to -78°C. A solution of lithium diisopropylamide [prepared using diisopropylamine (10.5 ml) 
and n-butyllithium (2.5M in THF; 30 ml)] was added and the mixture was stirred at -78°C for 
1 hour. DMF (7 ml) was added and the mixture was allowed to warm to ambient temperature 

30 and was stirred for 16 hours. The resultant mixture was partitioned between ethyl acetate and 
a saturated aqueous ammonium chloride solution. Hie organic layer was evaporated and the 
residue was purified by column chromatography on silica using a 9:1 mixture of methylene 
chloride and ethyl acetate as eluent There was thus obtained 6-formyl- 
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4-me%ltWdthieno[3,2-d]pyriinidine (4.1 g); NMR Spectrum : (CDa 3 ) 2.78 (s, 3H), 8.13 (s, 

1H), 9.04 (s, 1H), 10.23 (s, 1H); Mass Spectrum : M+H* 211. 

t^-ButoxycarbonylmethylenetriphenylphosphoraBe (20.6 g) was added portionwise to 

a solution of 6-formyl^methylthiothieno[3,2»d]pyrimidine (9.6 g) in methylene chloride 
5 (500 ml) and the mixture was stirred at ambient temperature for 16 hours. The mixture was 

concentrated to half of its original volume and poured onto a column of silica. The column 

was eluted initially with methylene chloride followed by a 19: 1 mixture of methylene chloride 

and ethyl acetate. The material so obtained was triturated under petroleum ether (b.p. 60- 

80°C), re-isolated and dried under vacuum. There was thus obtained tert-butyl 
10 (£)-3-(4-methyltMothie^^ (12 g); NMR Spectrum : (CDC1 3 ) 

1.54 (s, 9H), 2.76 (s, 3H), 6.42 (d, 1H, J= 15 Hz), 7.53 (s, 1H), 7.8 (d, 1H), 8.94 (s, 1H); 

Mass Spectrum : M+lT 308. 

A portion (2.9 g) of the material so obtained was dissolved in methylene chloride 

(200 ml) and m-chloroperoxybenzoic acid (70% ; 9.25 g) was added. The resultant mixture 
15 was stirred at ambient temperature for 2 hours. The mixture was washed with an aqueous 

sodium bisulphite solution. Hie organic layer was washed with a dilute (5%) aqueous sodium 

bicarbonate solution and with brine, dried over magnesium sulphate and evaporated. There 

was thus obtained tert-butyl (Z0-3^4-methylsulphonylthien^ 

(3.1 g); NMR Spectrum : (CDC1 3 ) 1.55 (s, 9H), 3.39 (s, 3H), 6.6 (d, 1H, J = 16 Hz), 7.71 (s, 
20 1H), 7.85 (d, 1H), 9.3 (s,lH). 

A solution of the sulphone so obtained (3 g) in THF (100 ml) was cooled at 0°C and 

gaseous ammonia was bubbled through the solution for 2 hours. The mixture was evaporated 

and the residue was triturated under diethyl ether. The solid so obtained was purified by 

column chromatography on silica using a 49: 1 mixture of methylene chloride and methanol as 
25 eluent There was thus obtained tert-butyl (£)-3-(4-aminotMeno[3,2^pyiiaiidin-6-yl)acrylate 

(1.7 g); NMR Spectrum : (CDC1 3 ) 1.55 (s, 9H), 5.25 (br s, 2H), 6.38 (d, 1H, J = 16 Hz), 7.51 

(s, 1H), 7.76 (d, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 277. 

A mixture of the material so obtained, 2,6-dichlorophenyl isocyanate (1.41 g) and 

methylene chloride (250 ml) was stirred at ambient temperature for 3 hours. Water was added 
30 and the organic layer was separated, washed with water and brine, dried over magnesium 

sulphate and evaporated. The residue was purified by column chromatography on silica using 

a 49:1 mixture of methylene chloride and methanol as eluent There was thus obtained 

t^-butyl (E)-3-{4-[3-(2,6^^ 
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(1.5 g); NMR Spectrum : (CDC1 3 ) 1.57 (s, 9H), 6.29 (cUH, J = 16 Hz), 7.3 (t, 1H), 7.53 (d, 
2H), 7.55 (s, 1H), 7.74 (d, 1H), 8.8 (s, 1H), 9.95 (br s, 1H), 11.8 (br s, 1H); Mass Spectrum : 
M+HU65,467&469. 

5 Example 9 (E)-3-{4-[3-(2,6^cMorophen^ 
N-(2-piperidinoethyl)acryIaiiiide 

Diphenylphosphoryl azide (0.085 ml) was added to a mixture of 
(2^3-{4-[3-(2,6^cMorophenyl)m 

hydrochloride salt (0.11 g), 2-piperidinoethylamine (0.064 g), triethylamine (0.07 ml) and 
10 DMF (1.5 ml). The mixture was stirred at ambient temperature for 16 hours. The mixture 
was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent Hie material so 
obtained was triturated under diethyl ether, isolated, washed with diethyl ether and dried under 
vacuum. There was thus obtained the title compound (0.087 g); NMR Spectrum : (DMSOcfc 
15 and CF3COOD) 1.3-1.5 (m, 1H), 1.6-1.8 (m, 4H), 1.85 (d, 2H), 2.95 (t, 2H), 3.2 (t, 2H), 3.55 
(d, 2H), 3.6 (t, 2H), 6.82 (d, 1H, J = 16 Hz), 7.4 (t, 1H), 7.6 (d, 1H), 7.86 (s, 1H), 7.86 (d, 1H), 
8.95 (s, 1H); Mass Spectrum : M+H 4 " 519 and 521. 

Example 10 

20 Using an analogous procedure to that described in Example 9, the appropriate 

amine was reacted with (E)-3-{4-[3-(2,6Kfcchloropheny 
6-yl } acrylic acid to give the compounds described in Table II. 

Table H 




No. 


R a 


R b 


Note 


1 


2--dimethylaminoethyl 


hydrogen 


(a) 
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2 


3-dimethylaminopropyl 


hydrogen 


0>) 


3 


2-pyrrolidin-l-ylethyl 


hydrogen 


(c) 


4 


3-(2^xopynoUdin-l-yl)propyl 


hydrogen 


(d) 


5 


3-morpholinopropyl 


hydrogen 


(e) 


6 


3-(4-methylpiperazin-l-yl)propyl 


hydrogen 


(f) 


7 


3-imidazol-l-ylpropyl 


hydrogen 


(g) 


8 


4-pyridylmethyl 


hydrogen 


(h) 


9 


2-(2-pyridyl)ethyl 


hydrogen 


(i) 


10 


2-(2-pyridyl)ethyl 


methyl 


0) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOds and CF 3 COOD) 2.9 
(s, 6H), 3.25 (t, 2H), 3.6 (t, 2H), 6.9 (d, 1H, J = 16 Hz), 7.42 (t, 1H), 7.65 (d, 2H), 7.85 (d, 

5 1H), 7.88 (s. 1H), 9.05 (s, 1H): Mass Spectrum : M+H+ 479 and 481. . 

(b) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 1.8- 
1.9 (m, 2H), 2.81 (s, 3H), 3.15 (m, 2H), 3.3 (t, 2H), 6.84 (d, 1H, J = 19 Hz), 7.45 (t, 1H), 7.6 
(d, 2H), 7.81 (d, 1H), 7.85 (s, 1H), 9.02 (s, 1H); Mass Spectrum : M+H* 493 and 495. 

(c) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 1.8- 
10 1.95 (m, 2H), 1.95-2.1 (m, 2H), 3.0-3.15 (m, 2H), 3.3 (t, 2H), 3.55 (t, 2H), 3.55-3.7 (m, 2H), 

6.8 (d, 1H), 7.42 (t, 1H), 7.6 (d, 2H), 7.82 (d, 1H), 7.84 (s, 1H), 8.9 (s, 1H); Mass Spectrum : 
M+H* 505 and 507. 

(d) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.65-1.75 (m, 2H), 1.9-2.0 (m, 2H), 2.3 (t, 2H), 3.25 (t, 2H), 3.3 (t, 2H), 3.4 (t, 2H), 6.25 (d, 

15 1H, J = 16 Hz), 7.42 (t, 1H), 7.62 (d, 2H), 7.81 (d, 1H), 7.85 (s, 1H), 9.12 (s, 1H); Mass 
Spectrum: M+H 4 " 533 and 535. 

(e) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.85-2.0 (m, 2H), 3.0-3.25 (m, 4H), 3.3 (t, 2H), 3.5 (d, 2H), 3.7 (t, 2H), 4.0 (d, 2H), 6.9 (d, 1H, 
J = 16 Hz), 7.45 (t, 1H), 7.61 (d, 2H), 7.85 (d, 1H), 7.87 (s, 1H), 9.08 (s, 1H); Mass Spectrum: 

20 M+H* 535 and 537. 

(f) The product gave the following data: NMR Spectrum : (DMSOds and CF3COOD) 
1.85-2.0 (m, 2H), 2.95 (s, 3H), 3.2-3.4 (m, 6H), 3.^4.0 (br m, 6H), 6.85 (d, 1H J = 14 Hz), 
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7.42 (t, 1H), 7.65 (d, 2H), 7.82 (d, 1H), 7.85 (s, 1H), 9.0 (s, 1H); Mass Spectrum : M+H+ 548 
and 550. 

(g) The product gave the following data: NMR Spectrum : (DMSOdg and CF 3 COOD) 2.0- 
2.1 (m, 2H), 3.25 (t, 2H), 4.25 (t, 2H), 6.75 (d, 1H, J = 15 Hz), 7.2-7.3 (d, 1H), 7.4 (t, 2H), 7.6 

5 (d, 2H), 7.85 (m, 2H), 8.9 (s, 1H), 9.2 (s, 1H); Mass Spectrum : M+H" 516. 

(h) The product gave the following data: NMR Spectrum: (DMSOds and CF3COOD) 4.75 
(br s, 2H), 6.95 (d, 1H, J = 15 Hz), 7.4 (t, 1H), 7.6 (d, 1H), 7.85 (s, 1H), 7.87 (d, 1H), 8.05 (d, 
2H), 8.9 (d, 2H), 8.93 (s, 1H); Mass Spectrum : M+It 499 and 501. 

(i) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 3.25 
10 (t, 2H), 3.7 (t, 2H), 6.8 (d, 1H, J = 15 Hz), 7.42 (t, 1H), 7.62 (d, 2H), 7.75 (d, 1H), 7.83 (s, 

1H), 8.0 (t, 1H), 8.05 (d, 1H), 8.58 (t, 1H), 8.9 (d, 1H), 9.0 (s, 1H); Mass Spectrum: M+H*- 
513 and 515. 

(j) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 3.4 
(s, 3H), 5.0 (s, 2H), 7.35-7.5 (m, 2H), 7.61 (d, 2H), 7.8 (d, 1H), 7.98 (s, 1H), 7.85-8.1 (m, 2H), 
15 8.6 (t, 1H), 8.9 (d, 1H), 9.0 (s, 1H); Mass Spectrum : M+H + 513 and 515. 

Example 11 l-benzyl-3-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quina2»lin- 
4-yl]urea 

Using an analogous procedure to that described in Example 1 except that the reaction 
20 mixture was heated to 35°C for 16 hours, benzyl isocyanate was reacted with 4-amino- 
6-memoxy-7-(N-memylpiperidm-4-ylmemoxy)qumazoline to give the title compound; NMR 
Spectrum : (DMSOde): 1.3-1.5 (m, 2H), 1.8-1.9 (m, 4H), 1.95 (t, 1H), 2.2 (s, 3H), 2.8 (br d, 
2H), 3.9 (br s, 3H), 4.0 (br d, 2H), 4.5 (br d, 2H), 7.2-7.3 (m, 2H), 7.3-7.4 (m, 4H), 8.0 (br s, 
1H), 8.55 (br s, 1H), 10.2-10.5 (br s, 1H), 10.4 (t, 1H); Mass Spectrum : M+E^ 436. 

. 25 

Example 12 l-[6-methoxy-7-(N-methylpiperidin-4-yLmethoxy)quinazom^^ 
3-phenethyIurea 

Using an analogous procedure to that described in Example 3, phenethyl isocyanate 
was reacted with 4-ammo-6-memoxy-7-(N-memylpiperidm-4-ylmemoxy)qum to give 
30 the title compound; NMR Spectrum : (CDC1 3 ) 1.48 (m, 2H), 1.98 (m, 5H), 2.29 (s, 3H), 2.91 
(m, 4H), 3.7 (q, 2H), 4.02 (d, 5H), 7.28 (m, partially obscured by CHCI3 peak), 8.47 (s, 1H), 
8.65 (s, 1H), 10.1 (s, 1H); Mass Spectrum : M+H + 450. 
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Example 13 

Using an analogous procedure to that described in Example 1 except that, unless 
otherwise stated, chloroform was used in place of methylene chloride as the reaction solvent, 
the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to give the 
5 compounds described in Table HI. 

Table m 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-chloro 


(a) 


2 


methoxy 


N-methylpiperidin-4-yImethoxy 


3,4-dichloro 


(b) 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


3,5-dichloro 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-bromo 


(d) 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-nitro 


(e) 



10 Notes 

(a) DMF was used in place of methylene chloride as the reaction solvent. The product 
gave the following data: NMR Spectrum: (CDC1 3 ) 1.48 (m, 2H), 1.97 (m, 5H), 2.29 (s, 3H), 
2.91 (m, 2H), 3.81 (s, 3H), 4.04 (d, 2H), 7.25 (s, 2H), 7.3 (d, 2H), 7.57 (d, 2H), 8.73 (s, 1H), 
8.91 (s, 1H), 12.5 (s, 1H); Mass Spectrum: M4HM56 and 458. 
15 (b) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.51 (m, 2H), 1.92 (m, 
5H), 2.3 (s, 3H), 2.92 (d, 2H), 3.9 (s, 3H), 4.03 (d, 2H), 7.2 (s, 1H), 7.24 (s, partially obscured 
by CHCI3 peak), 7.41 (m, 2H), 7.82 (s, 1H), 8.55 (s, 1H), 8.74 (s, 1H), 12.55 (s, 1H); Mass 
Spectrum : M+H* 490 and 492. 

(c) DMF was used in place of methylene chloride as the reaction solvent. The product 
20 gave the following data: NMR Spectrum : (CDC1 3 ) 1.48 (m, 2H), 1.95 (m, 5H), 2.28 (s, 3H), 
2.95 (d, 2H), 3.91 (s, 3H), 4.03 (d, 2H), 7.11 (s, 1H), 7.26 (s, 2H), 7.58 (s, 2H), 8.63 (s, 1H), 
8.75 (s, 1H), 12.7 (s, 1H); Mass Spectrum : M+H* 490 and 492. 
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(d) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to 35°C for 16 hours. The product gave the following data: NMR Spectrum : 
(DMSOd*) 1.2-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.8 (d, 2H), 3.9 (br s, 
3H), 4.0 (br d, 2H), 7.2 (s, 1H), 7.4-7.45 (m, 2H), 7.5-7.55 (m, 2H), 7.6-7.7 (m, 2H), 8.0 (br s, 

5 1H), 8.7 (br s, 1H); Mass Spectrum : M+H* 500 and 502. 

(e) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to 35°C for 16 hours. Hie product gave the following data: NMR Spectrum : 
(DMSOdg) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.7 (d, 2H), 3.9 (s, 3H), 
4.0 (br d, 2H), 7.2 (s, 1H), 7.8 (d, 2H), 7.9 (s, 1H), 8.1 (d, 2H), 8.6 (br s, 1H), 10.2-10.5 (br s, 

10 1H), 12.3-12.7 (br s, 1H); Mass Spectrum : M+H 4 " 467. 

Example 14 l-[6-methoxy-7-(N-methyIpiperi 
3-(frons-2-phenylcydopropyI)urea 

tazra-2-Phenylcyclopropyl isocyanate (0.2 ml) was added to a stirred mixture of 
15 4-amino-6-methoxy-7-(l-methylpiperi (0.1 g) and chloroform 

(3 ml) and the resultant mixture was stirred at ambient temperature for 20 hours. The reaction 
mixture was diluted with chloroform (3 ml) and tris-(2-aminoethyl)amine polystyrene resin 
(0.5 g) was added. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was evaporated. The residue was purified by column 
20 chromatography on silica using increasingly polar mixtures of methylene chloride and 
2M methanolic ammonia as eluent There was thus obtained the title compound (0.1 1 g); 
NMR Spectrum : (CDC1 3 ) 1.24-1.38 (m, 2H), 1.41-1.57 (m, 2H), 1.87-2.05 (m, 5H), 2.21 (m, 
1H), 2.3 (s, 3H), 2.91 (d, 2H), 3.05 (m, 1H), 3.97 (s, 3H), 4.04 (d, 2H), 7.1-7.26 (m, 6H 
partially obscured by CHC1 3 peak), 7.34 (m, 1H), 8.66 (s, 1H), 8.72 (s, 1H), 10.31 (s, 1H); 
25 Mass Spectrum : M+H* 462. 

Example 15 146-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]- 
3-[(S)-(-)-a-methylbenzyl]urea 

Using an analogous procedure to that described in Example 14, 
30 (S)-(-)-a-methylbenzyl isocyanate was reacted with 4-amino-6-methoxy- 

7-(N-me%lpiperidin-4-ylmethoxy)quinazoline to give the title compound; NMR Spectrum : 
(CDCI3) 1.4-1.56 (m, 2H), 1.61 (d, 3H), 1.84-2.05 (m, 5H), 2.31 (s, 3H), 2.91 (d, 2H), 3.88 
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(s, 3H), 4.04 (d, 2H), 5.2 (m, 1H), 7.23 (d, 2H), 7.3-7.41 (m, 5H), 8.66 (s, 1H), 8.7 (s, 1H), 
10.58 (s, 1H); Mass Spectrum : M+H* 450. 

Example 16 l-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)q 
5 3-[(R)-(+)-cXrmethylbenzyl]urea 

Using an analogous procedure to that described in Example 14, 
(R)-(+)-a-methylbenzyl isocyanate was reacted with 4-amino-6-methoxy- 
7-^-methylpiperidin^ylmethoxy)quinazoline to give the title compound; NMR Spectrum: 
(CDC1 3 ) 1.39-1.56 (m, 2H), 1.64 (d, 3H), 1.86-2.05 (m, 5H), 2.3 (s, 3H), 2.9 (d, 2H), 3.9 (s, 
10 3H), 4.01 (d, 2H), 5.19 (m, 1H), 7.24 (d, 2H), 7.32-7.41 (m, 5H), 8.44 (s, 1H), 8.67 (s, 1H), 
10.5 (s, 1H); Mass Spectrum : M+H* 450. 

Example 17 H6-methoxy-7-(N-methylpiperi 

3- [l-(l-naphthyl)ethyl]urea 

15 Using an analogous procedure to that described in Example 14, 

l-(l-naphthyl)ethyl isocyanate was reacted with 4-amino-6-methoxy-7-(N-methylpiperidin- 

4- ylmethoxy)quinazoline to give the title compound; NMR Spectrum : (CDCI3) 1.41-1.57 (m, 
2H), 1.76 (m, partially obscured by water peak), 1.86-2.05 (m, 5H), 2.02 (s, 3H), 2.91 (s, 2H), 
3.87 (s, 3H), 4.02 (d, 2H), 5.95 (s, 1H), 7.19 (s, 1H), 7.23 (s, 1H), 7.39-7.52 (m, 3H), 7.6 (d, 

20 1H), 7.71 (d, 1H), 7.84 (m, 1H), 8.12 (m, 1H), 8.57 (s, 1H), 8.64 (s, 1H), 10.67 (t, 1H); Mass 
Spectrum : M+H* 500. 

Example 18 l-(3-cyano-6,7-dimetboxyquinolin-4-yl)-3-(2 9 6-dic^^ 

A solution of 4-amino-3^yano^J-<limethoxyquinoline (0.115 g) in DMF (2 ml) was 
25 added to a stirred mixture of sodium hydride (50% dispersion in mineral oil; 0.04 g) and DMF 
(3 ml) and the mixture was stirred at ambient temperature for 20 minutes. 2,6-Dichlorophenyl 
isocyanate (0.17 g) was added and the mixture was stirred at ambient temperature for 
20 hours. A second portion of sodium hydride dispersion (0.08 g) was added followed, after 
20 minutes, by more 2,6-dichlorophenyl isocyanate (0.3 g). The reaction mixture was stirred 
30 for a further 2 hours. Methanol (1 ml) was added and the mixture was partitioned between 
ethyl acetate (50 ml) and water (10 ml). The organic layer was evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of ethyl 
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acetate and methanol as eluent There was thus obtained the title compound (0.03 g); NMR 
Spectrum : (DMSOde) 4.05 (s, 6H), 7.4-7.8 (m, 4H), 8.08 (s, 2H), 9.22 (s, 1H); Mass 
Spectrum : M+H* 417 & 419. 

Hie 4-amino-3-cyano-6 ,7-dimethoxyquinoline used as a starting material was prepared 
5 as follows :- 

A mixture of 4K:hloro-3-cyano-6,7-dimethoxyquinoline (International Patent 
Application WO 98/43960; 1.24 g) and a 1M solution of ammonia gas in isopropanol (20 ml) 
was sealed in a Carius tube and heated to 120°C for 16 hours. The mixture was cooled to 
ambient temperature. A saturated aqueous sodium bicarbonate solution (50 ml) was added 
10 and the mixture was stirred for 15 minutes. The precipitate was isolated, washed with water 
(50 ml) and dried There was thus obtained the required starting material (0.93 g); NMR 
Spectrum : (DMSOde) 3.88 (s, 3H), 3.9 (s, 3H), 7.2 (s, 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 
1H); Mass Spectrum: M+lT 230. 



15 Example 19 

Using an analogous procedure to that described in Example 14, the appropriate 
4-aminoquinazoline was, unless otherwise stated, reacted with (R)-(+>GCrmethylbenzyl 
isocyanate to give the compounds described in Table IV. 

Table IV 



20 




No. 


R 6 


R 7 


Z 


Note 


1 


methoxy 


2-pyrrolidin-l-ylethoxy 


O 


(a) 


2 


methoxy 


2-piperidinoethoxy 


0 


(b) 


3 


methoxy 


2-piperidinoethoxy 


o 


(c) 


4 


methoxy 


2-morpholinoethoxy 


0 


«D 


5 


methoxy 


2-(2-oxoimidazolidin-l-yl)ethoxy 


0 


(e) 


6 


methoxy 


3-pyrrolidin-l-ylpropoxy 


0 


(0 
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7 


methoxy 


3-piperidinopropoxy 


0 


<g> 


8 


methoxy 


3-morpholinopropoxy 


0 


(h) 


9 


methoxy 


3-(4-memylpiperazin-l-yl)propoxy 


0 


(i) 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


0 


0) 


11 


3-piperidinopropoxy 


methoxy 


0 


(k) 


12 


methoxy 


N-methylpiperidin-4-ylmethoxy 


s 


0) 



Notes 

(a) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.63 (d, 3H), 1.87 (s, 
4H), 2.74 (s, 4H), 3.07 (t, 2H), 3.98 (s, 3H), 4.34 (t, 2H), 5.18 (m, 1H), 7.19-7.4 (m, 7H), 8.68 
(d, 2H), 10.54 (d, IK); Mass Spectrum : M+lT 436. 



5 (b) The product gave the following data: NMR Spectrum : (CDCI3) 1.47 (m, 2H), 1.66 (d, 
7H), 2.54 (t, 4H), 2.9 (t, 2K), 3.89 (s, 3H), 4.3 (t, 2H), 5.19 (m, IK), 1.2-1 A (m, IK), 8.68 (s, 
1H), 8.8 (s, 1H), 10.55 (d, 1H); Mass Spectrum : M+H* 450. 

(c) (SH-)-a-Methylbenzyl isocyanate was used in place of (R)-(+)-ownethylbenzyl 
isocyanate. The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.47 (m, 2H), 1.62 

10 (m, 7H), 2.56 (s, 4H), 2.9 (t, 2H), 3.88 (s, 3H), 4.31 (t, 2H), 5.17 (m, IK), 7.19-7 .41 (m, IK), 
8.68 (s, IK), 8.8 (s, 1H), 10.55 (d, IK); Mass Spectrum : M+H" 450. 

(d) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4 (d, 3H), 2.65 (t, 
4H), 3.05 (t, 2H), 3.75 (t, 4K), 3.87 (s, 3H), 4.31 (t, 2H), 5.18 (m, IK), 7.14 (d, 2K), 7.19-7.41 
(m, 5K), 8.68 (s, 1H), 8.85 (s, IK), 10.54 (d, IK); Mass Spectrum : M+H 4 452. 

15 (e) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.63 (d, 3H), 3.46 (t, 
2H), 3.75 (m, 4H), 3.93 (s, 3H), 4.29 (t, 2H), 4.61 (s, IK), 5.17 (m, 1H), 7.2-7.41 (m, IK), 
8.57 (s, IK), 8.67 (s, 1H), 10.5 (d, 1H); Mass Spectrum : M+IT y 451. 

(f) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.62 (d, 3H), 1.87 (s, 
4K), 2.2 (m, 2H), 2.7 (s, 4K), 2.8 (t, 2H), 3.91 (s, 3H), 4.24 (t, 2H), 5.18 (m, IK), 7.2-7.27 (m, 

20 2H), 7.29-7.32 (m, 5H), 8.44 (s, IK), 8.67 (s, IK), 10.47 (d, 1H); Mass Spectrum : M+Ef 450. 

(g) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.39 (m, 2H), 1.62 (d, 
3H), 1.9 (s, 4H), 2.39 (t, 2H), 2.8-3.01 (br m, 6H), 3.9 (s, 3H), 4.24 (t, 2H), 5.14 (m, IK), 7.1- 
7.44 (m, IK), 8.45 (s, 1H), 8.65 (s, IK), 10.45 (d, 1H); Mass Spectrum : M+lf 464. 

(h) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.62 (d, 3H), 2.13 (m, 
25 2H), 2.59 (m, 6H), 3.85 (t, 4H), 3.91 (s, 3K), 4.26 (t, 2H), 5.18 (m, IK), 1.2-1 A (m, 7H), 8.5 

(s, 1H), 8.77 (s, 1H), 10.5 (d, IK); Mass Spectrum : M+lT 466. 
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(i) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.62 (d, 3H), 1.76 (s, 
4H), 2.1 (m, 2H), 2.31 (s, 3H), 2.4-2.6 (m, 6H), 3.92 (s, 3H), 4.24 (t, 2H), 5.19 (m, 1H), 7.21- 
7.41 (m, 7H), 8.49 (s, 1H), 8.68 (s, 1H), 10.5 (d, 1H); Mass Spectrum: M+H 4 479. 
(j) The product gave the following data: NMR Spectrum: (CDCI3) 1.59 (d, 3H), 3.39 (s, 
5 3H), 3.6 (m, 2H), 3.76 (m, 2H), 3.87 (s, 3H), 4.0 ft 2H), 4.36 ft 2H), 5.21 (m, 1H), 7.19-7.39 
(m, 7H), 8.69 (s, 1H), 8.97 (s, 1H), 10.58 (d, 1H); Mass Spectrum : MfH* 441. 
(k) The product gave the following data: NMR Spectrum : (DMSOdg) 1.38 (br s, 2H), 1.53 
(m, 6H), 2.0 (m, 2H), 3.3-3.53 (br s, 6H), 3.95 (s, 3H), 4.17 ft 2H), 5.04 (m, 1H), 7.25 (s, 1H), 
7.37 (br m, 5H), 8.02 (s, 1H), 8.65 (s, 1H), 10.1 (s, 1H), 10.5 (d, 1H); Mass Spectrum: 
10 M+HT464. 

Ql) The 4-aminoquinazoline was reacted with (R)-(+)-a-methylbenzyl isothiocyanate. The 
product gave the following data: NMR Spectmm: (CDQ 3 ) 1.42-1.57 (m, 2H), 1.71 (d, 3H), 
1.86-2.06 (m, 5H), 2.31 (s, 3H), 2.92 (d, 2H), 4.02 (m, 5H), 5.69 (m, 1H), 6.98 (s, 1H), 7.24- 
7.31 (m, 2H), 7.34-7.47 (m, 4H), 8.54 (s, 1H), 8.65 (s, 1H), 12.57 (d, 1H); Mass Spectrum: 
15 M+H + 466. 

Example 20 

Using an analogous procedure to that described in Example 5, the appropriate 
4-aminoquinazoline was reacted with the appropriate isocyanate to give the compounds 
20 described in Table V. 

Table V 




No. 


R< 


R 7 




Note 


1 


methoxy 


3-(4-^-butoxycarbonylaminomethylpiperidin- 
l-yl)propoxy 


2,6-dichloro 


(a) 


2 


methoxy 


3-(4-t^-butoxycaibonylaminomethylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


(b) 
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3 


methoxy 


3-(4-^-butoxycaibonylaminomethylpiperidin- 
l-yl)propoxy 


2,6-dimethyl 


(c) 


4 


methoxy 


3"(4>tert-butoxYcarbonylaminomethvIpiperidin- 
l-yl)propoxy 


2-chloro- 
6-methyl 


(d) 



Sgtes 



(a) Hie product gave the following data: NMR Spectrum : (DMSOd*) 1.2-1.35 (m, 2H), 
1.43 (s, 9H), 1.6-1.72 (m, 3H), 1.94 (t, 2H), 2.0-2.15 (m, 2H), 2.52 (t, 2H), 2.9 (d, 2H), 3.02 (t, 
2H), 3.6 (s, 3H), 4.23 (t, 2H), 4.6 (s, 1H), 7.1-7.3 (m, 3H), 7.38-7.43 (m, 2H), 8.7 (s, 1H), 9.38 
5 (s. 1H). 12.38 (s. 1ED: Mass Spectrum : M+H* 633 and 635. 
The 4-amino-7-r3-(4-tert-butoxycarto 
6-methoxyquinazoline used as a starting material was prepared as follows :- 

A mixture of 4-(4-bromo-2-fluorophenoxy)-7-(3-bromopropoxy)- 
6-methoxyquinazoline (0.486 g), 4-(tert-butoxycarbonvlammomethyl)piperidine (Chemical 

10 Abstracts Registry No. 135632-53-0, for example US Patent No. 5,864,039; 0.252 g), 

potassium carbonate (0.7 g) and DMF (10 ml) was stirred at 45°C for 20 hours. The solvent 
was evaporated and the residue was stirred with water (20 ml). The resultant solid was 
isolated and purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2N solution of ammonia in methanol as eluent There was thus 

15 obtained 4-(44>romo-2-fluoiophenoxy)-7-[3^ 

l-yl)propoxy]-6-methoxyquinazoline as a resinous solid (0.4 g); NMR Spectrum : (CDCI3) 
1.22-1.4 (m, 2H), 1.44 (s, 9H), 1.69 (m, 3H), 1.98 (t, 2H), 2.12 (m, 2H), 2.56 (t, 2H), 2.9-3.1 
(m, 4H), 4.04 (s, 3H), 4.26 (t, 2H), 4.6 (br s, 1H), 7.22 (m, 1H), 7.3-7.45 (m, 3H), 7.51 (s, 1H), 
8.67 (s, 1H); Mass Spectrum: M+H+ 619 and 621. 

20 A mixture of a portion (0.2 g) of the material so obtained and a saturated solution of 

ammonia in isopropanol (32 ml) was sealed in a Carius tube and heated at 1 10°C for 20 hours. 
The mixture was cooled to ambient temperature and the solvent was evaporated. The residue 
was stirred with a mixture of a 2N aqueous sodium hydroxide solution (5 ml), methylene 
chloride (18 ml) and methanol (2 ml) for 1 hour. The solid was isolated and dried. There was 

25 thus obtained the required starting material (0.046 g): NMR Spectrum : (DMSOd^ 1.0-1.15 
(m, 2H), 1.4 (m, 1H), 1.45 (s, 9H), 1.56 (d, 2H), 1.75-1.85 (m, 4H), 2.39 (d, 2H), 2.74-2.9 (m, 
4H), 3.85 (s, 3H), 4.09 (t, 2H), 6.75 (br s, 1H), 7.02 (s, 1H), 7.32 (s, 2H), 7.54 (s, 1H), 8.24 (s, 
1H); Mass Spectrum : M+H 4 " 446. 
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(b) The product gave the following data: NMR Spectrum: (DMSOde) 1.0-1.2 (m, 2H), 
1.25-1.3 (m, 1H), 1.35 (s, 9H), 1.58 (d, 2H), 1.8-2.0 (m, 4H), 2.42 (t, 2H), 2.7-2.9 (m, 4H), 
3.95 (s, 3H), 4.21 (t, 2H), 6.76 (t, 1H), 7.1-7.5 (m, 4H), 8.04 (s, 1H), 8.67 (s, 1H), 10.6 (s, 
1H), 11.8 (s, 1H); Mass Spectrum : M+H* 601. 
5 (c) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.2-1.4 (m, 3H), 1.43 
(s, 9H), 1.9-2.15 (m, 4H), 2.33 (s, 6H), 2.52 (t, 2H), 2.92 (d, 4H), 3.02 (t, 2H), 3.38 (s, 3H), 
4.21 (t, 2H), 4.6 (s, 1H), 7.05-7.15 (m, 4H), 7.48 (s, 1H), 8.66 (s, 1H), 9.64 (s, 1H), 11.9 (s, 
1H); Mass Spectrum : M+H* 593. 

(d) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.22-1.35 (m, 3H), 
10 1.42 (s, 9H), 1.7 (m, 2H), 1.95 (t, 2H), 2.09 (m, 2H), 2.35 (s, 3H), 2.52 (t, 2H), 2.91 (d, 2H), 
3.02 (t, 2H), 3.5 (s, 3H), 4.22 (t, 2H), 4.6 (s, 1H), 7.17 (m, 2H), 7.25-7.35 (m, 2H), 7.46 (s, 
1H), 8.69 (s, 1H), 9.54 (s, 1H), 12.2 (s, 1H); Mass Spectrum: M+H* 613 and 615. 

Example 21 l-{7-[3-(4-aminomethylpiperidin-l-yI)propoxy]-6-methoxyquiriazolin- 
15 4-yl}-3-(2,6-dichlorophenyl)urea 

A mixture of l-{7-[3-(4-tert-butoxycarbonylarnmomemylpiperid1n-l-yl)pro 
6-memoxyquinazolm-4-yl}-3-(2,6-dichlorophenyl)urea (0.075 g), trifluoroacetic acid 
(0.35 ml) and chloroform (1.5 ml) was stirred at ambient temperature for 40 minutes. The 
mixture was evaporated and the residue was stirred under a IN aqueous sodium hydroxide 
20 solution (3 ml) for 1 hour. The resultant solid was isolated and dried. There was thus 

obtained the title compound (0.037 g); NMR Spectrum : (DMSOdfi) 1.12 (m, 3H), 1.62-1.7 (m, 
2H), 1.9 (t, 2H), 2.0 (m, 4H), 2.38-2.54 (m, 4H), 2.92 (m, 2H), 3.3 (m, partially obscured by a 
water signal), 3.95 (s, 3H), 4.26 (t, 2H), 7.28 (s, 1H), 7.41 (t, 1H), 7.62 (d, 2H), 8.06 (s, 1H), 
8.66 (s, 1H); Mass Spectrum : M+H* 533 and 535. 

25 

Example 22 l-{7-[3-(4-arnmomethylpiperidm-l-yl)propoxy]-6-methoxyqxiinazolin- 
4-yl}-3-(2,6-difluorophenyl)urea 

Using an analogous procedure to that described in Example 21, 
l-(7-f3-(4-tert-butoxvcarbonvlaimnom 
30 4-yl}-3-(2,6-difluorophenyl)urea was reacted with trifluoroacetic acid to give the title 

compound; NMR Spectrum : (DMSOd*) 1.0-1.4 (m, 3H), 1.7 (d, 2H), 1.9-2.1 (m, 6H), 2.4 (m, 
2H), 2.9 (d, 2H), 3.3 (s, partially obscured by a water signal), 4.0 (s, 3E), 4.24 (t, 3H), 5.0-7.0 
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(br m, 1H), 7.2-7.4 (m, 4H), 8.05 (s, 1H), 8.68 (s, 1H), 11.75 (s, 1H); Mass Spectrum : M+H* 
501. 

Example 23 1^7-[3-(4-aminometfaylpiperidin-l-yl)propoxy]-6-m 
5 4-yl}-3-(2,6-dimethylphenyl)urea 

Using an analogous procedure to that described in Example 21, 
1 - { 7-[3-(4-^-butoxycarbonylaminomethylpiperidin- l-yl)propoxy]-6-methoxyqumazolin- 
4-yl}-3-(2,6-dimethylphenyl)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOd*) 1.0-2.0 (m, 9H), 2.23 (s, 6H), 2.4 (m, 2H), 2.7-2.9 
10 (m, 4H), 3.1-3.5 (partially obscured by a water signal), 3.93 (s, 3H); 4.18 (t, 2H), 6.9-7.15 (m, 
4H), 7.23 (s, 1H), 8.03 (s, 1H), 8.62 (s, 1H), 11.7 (s, 1H); Mass Spectrum : M+H+ 493. 

Example 24 l-{743-(4-aminomethyIpiperidin-l-y])propoxy]-6-methoxyquinazolin- 
4-yl}-3-(2-chloro-6-methylphenyl)urea 

15 Using an analogous procedure to that described in Example 21 , 

l-(7-r3-(4-tert-butoxycarbonylamm 

4-yl}-3-(2-chloro-6-methylphenyl)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Soectnun: (DMSOd*;) 1.0-1.3 (m, 3H), 1.63 (d, 2H), 1.7-2.0 (m, 4H), 2.28 
(s, 3H), 2.4 (m, 2H), 2.86 (d, 2H), 3.1-3.5 (partially obscured by a water signal) 3.94 (s, 3H), 
20 4.19 (t, 2H), 7.1-7.4 (m, 4H), 8.06 (s, 1H), 8.66 (s, 1H), 11.85 (s, 1H); Mass Spectrum : 
M+H^SIS and 515. 

Example 25 

Using an analogous procedure to that described in Example 1, the appropriate 
25 4-aminoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table VL 
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Table VI 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


3-morpholinopropoxy 


methoxy 


2-methyl 


(a) 


2 


3-morpholinopropoxy 


methoxy 


2,6-dichloro 


(b) 


3 


3-morpholinbpiopoxy 


methoxy 


2,6-difluoro 


(c) 


4 


3-morpholinopropoxy 


methoxy 


2,6-dimethyl 


(d) 


5 


3-piperidinopropoxy 


methoxy 


2,6-dichloro 


(e) 


6 


3-piperidinopropoxy 


methoxy 


2,6-difluoro 


(f) 


7 


3-piperidinopropoxy 


methoxy 


2,6-dimethyl 


(g) 


8 


2-pyrrolidin-l-ylethoxy 


methoxy 


2,6-dichloro 


(h) 


9 


N-(3-morpholinopropyl)carbamoyl 


methoxy 


2,6-dimethyl 


(i) 


10 


2-(2-methoxyethoxy)ethoxy 


methoxy 


2,6-dichloro 


(j) 


11 


2-(2-methoxyethoxy)ethoxy 


methoxy 


2,6-dimethyl 


(k) 


Notes 



5 (a) The reaction product was dissolved in methylene chloride and treated with a saturated 
solution of hydrogen chloride gas in diethyl ether. Hie hydrochloride salt so obtained gave the 
following data: NMR Spectrum : (DMSOd* + CF3CO2D) 235 (m, 2H), 2.45 (s, 3H), 3.15 (m, 
2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.75 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.4 (m, 2H), 7.1 (m, 
1H), 7.3 (m, 2H), 7.5 (s, 1H), 7.95 (d, 1H), 8.45 (s, 1H), 9.15 (s, 1H); Mass Spectrum : 

10 M+IT452. 

The 4-amino-7-melhoxy-6-(3-moipholinopropoxy)quinazoline used as a starting 
material was prepared as follows :- 

A mixture of 4-(3-chloro-4-fluoroanilino)-7-methoxy- 
6-(3-morpholinopropoxy)quinazoline (Inteniational Patent Application WO 96/33980, 
15 Example 1 therein; 6 g) and 6N aqueous hydrochloric acid solution (120 ml) was stirred and 
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heated to reflux for 6 hours. The mixture was cooled to 0°C and carefully, with cooling, was 
neutralised by the addition of concentrated aqueous ammonium hydroxide solution. The 
resultant precipitate was isolated, washed in turn with a dilute aqueous ammonium hydroxide 
solution and with water and dried under vacuum. There was thus obtained 7-methoxy- 

5 6-(3-morpholmopropoxy)-3,4Hiih^ (4.2 g); NMR Spectrum : (DMSOcfc) 

2.4 (m, 6H), 3.59 (t, 4H), 3.75 (t, 2H), 3.9 (s, 3H), 4.12 (t, 2H), 7.12 (s, 1H), 7.43 (s, 1H), 7.98 
(s, 1H), 12.0 (br s, 1H); Mass Spectrum : M+H* 320. 

A mixture of a portion (0.99 g) of the material so obtained, thionyl chloride (10 ml) 
and DMF (0. 1 ml) was stirred and heated to 80°C for 1.5 hours. The mixture was cooled to 

10 ambient temperature, toluene (10 ml) was added and the mixture was evaporated. Hie residue 
was partitioned between ethyl acetate and water (the acidity of the aqueous layer being 
adjusted to pH 7.5 by the addition of 2N aqueous sodium hydroxide solution). The organic 
layer was washed with brine, dried over magnesium sulphate and evaporated The residue was 
purified by column chromatography on silica using a 9:1 mixture of methylene chloride and 

15 methanol as eluent. The solid so obtained was triturated under hexane, re-isolated and washed 
with diethyl ether. There was thus obtained 4-chloro-7-methoxy- 

6-(3-morpholinopropoxy)quinazoline (0.614 g); NMR Spectrum : (CDC1 3 ) 2.12 (m, 2H), 2.5 
(br s, 4H), 2.59 (t, 2H), 3.73 (t, 4H), 4.05 (s, 3H), 4.27 (t, 2H), 7.33 (s, 1H), 7.4 (s, 1H), 8.86 
(s, 1H). 

20 A mixture of 4^Moro-7-methoxy-6-(3-morphoKnopropoxy)quinazoline (1 .6 g) and 

isopnopanol (50 ml) was placed in a Carius tube which was cooled to -78°C prior to the 
addition of liquid ammonia (10 ml). The Carius tube was sealed and heated to 130°C for 
20 hours. The Carius tube was cooled to ambient temperature, opened and the mixture was 
evaporated The residue was triturated under diethyl ether. There was thus obtained 4-amino- 

25 7-methoxy-6-(3-morpholinopropoxy)quina2;oline (containing 2.9 equivalents of ammonium 
chloride; 1.54 g) which was used without further purification. A portion of the material was 
purified by column chromatography on silica using a 19: 1 mixture of methylene chloride and 
methanol as eluent The purified product gave the following data :- NMR Spectrum : 
(DMSOd*) 1.95 (m, 2H), 2.5 (m, 6H), 3.6 (m, 4H), 3.9 (s, 3H), 4.1 (m, 2H), 7.05 (s, 1H), 7.4 

30 (br s, 2H), 7.6 (s, 1H), 8.25 (s, 1H); Mass Spectrum : M+H+ 319. 

(b) The product gave the following data: NMR Spectrum : 2.35 (m, 2H), 3.15 (m, 2H), 
3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.35 (m, 2H), 7.45 (m, 2H), 
7.65 (m, 2H), 8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+EF 506 and 508. 



WO 02/02534 



-121- 



PCT/GB01/02874 



(c) The product gave the following data: NMR Spectrum : (DMSOd6 + CF 3 C0 2 D) 2.3 (m, 
2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (m, 5H), 4.3 (m, 
2H), 7.25 (m, 2H), 7.4 (m, 2H), 8.25 (s, 1H), 9.0 (s, 1H); Mass Spectrum : M+H 4 " 474. 

(d) The product gave the following data: NMR Spectrum : (DMSOd<> + CF3CO2D) 2.35 

5 (m, 8H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.35 
(m, 2H), 7.2 (m, 2H), 7.5 (s, 1H), 8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H* 466. 

(e) The product gave the following data: NMR Spectrum : (DMSOcfc) 1.4 (br s, 2H), 1.55 
(br s, 4H), 2.04 (br s, 2H), 3.26-3.48 (m, 6H), 3.95 (s, 3H), 4.20 (t, 2H), 7.32 (s, 1H), 7.39 (t, 
1H), 7.56 (m, 2H), 8.08 (s, 1H), 8.69 (s, 1H), 10.64 (s, 1H), 12.08 (s, 1H); Mass Spectrum : 

10 M+H 4 " 504 and 506. 

Hie 4-amino-7-methoxy^3-piperidinopn)poxy)quina2oline used as a starting 
material was prepared as follows :- 

A mixture of 6-acetoxy-7-methoxyquinazolin-4-one (International Patent Application 
WO 96/15118, Example 39 thereof; 15 g), thionyl chloride (215 ml) and DMF (4.3 ml) was 

15 stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 
the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 
6-acetoxy-4-chloro-7-methoxyquinazoline (14.8 g) which was used without further 

20 purification. 

A mixture of a portion (5 g) of the material so obtained, diphenylmethyleneamine 
(3.75 g), caesium carbonate (25.67 g) and xylene (200 ml) was stirred at ambient temperature 
for 30 minutes. Racemic 2,2 , -bis(diphenylphosphino)-l,l , -binaphthyl (1.227 g) and 
palladium diacetate (0.221 g) were added and the mixture was stirred and heated to 135°C for 
25 16 hours. The mixture was cooled to ambient temperature and diethyl ether (600 ml) was 
added. The mixture was filtered and the filtrate was evaporated There was thus obtained 
N-diphenylmethylene^-acetoxy-7-methoxyquinazoHn^amine (7.12 g); Mass Spectrum: 
M+H* 398. 

A mixture of a portion (3.09 g) of the material so obtained, concentrated ammonium 
30 hydroxide solution (0.88 g/ml, approximately 14M; 60 ml) and methanol (120 ml) was stirred 
at ambient temperature for 16 hours. The mixture was evaporated. Toluene (200 ml) was 
added and the mixture was evaporated again. The residue was triturated under diethyl ether 
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(50 ml). There was thus obtained N^phenylmethylene-6-hydroxy-7-methoxyqumazolin- 
4-amine (0.938 g); Mass Spectrum : M+H+ 356. 

A mixture of the material so obtained, 3-piperidinopropyl chloride (0.55 g), potassium 
carbonate (1.46 g) and DMF (50 ml) was stirred and heated to 65°C for 16 hours. The 
5 resultant mixture was evaporated and the residue was partitioned between ethyl acetate and 
water. Hie organic solution was washed with a saturated aqueous sodium chloride solution, 
dried over magnesium sulphate and evaporated The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained N-diphenylmethylene-6-(3-piperidinopropoxy)- 
10 7-methoxyquinazolin-4-amine (0.277 g); NMR Spectrum : (DMSOck) 1.3 (br s, 2H), 1.42 (br 
s, 4H), 1.88 (t, 2H), 2.28 (br s, 4H), 2.38 (t, 2H), 3.92 (s, 3H), 4.07 (t, 2H), 7.0 (s, 1H), 7.23 (s, 
1H), 7.2-7.65 (br m, 10H), 8.62 (s, 1H); Mass Spectrum : M+H* 481. 

A mixture of the material so obtained, 3N aqueous hydrochloric acid solution (2 ml) 
and THF (14 ml) was stirred at ambient temperature for 3 hours. The mixture was evaporated 
15 and the residue was treated with a 2N aqueous sodium hydroxide solution (10 ml). Hie 

resultant precipitate was isolated, washed with water (10 ml) and dried under vacuum. There 

* 

was thus obtained 4-anuno-7-methoxy^-(3-piperidinopropoxy)quinazoline (0.202 g); NMR 
Spectrum : (DMSOde) 1.36 (br s, 2H), 1.47(br s, 4H), 1.93 (t, 2H), 2.25-2.43 (br m, 6H), 3.88 
(s, 3H), 4.05 (t, 2H), 7.04 (s, 1H), 7.35 (br s, 2H), 7.55 (s, 1H), 8.23 (s, 1H); Mass Spectrum: 
20 M+IT317. 

(f) Hie product gave the following data: NMR Spectrum : (DMSOds) 1.4 (br s, 2H), 1.53 
(br s, 4H), 2.02 (br s, 2H), 3.24-3.47 (br s, 6H), 3.97 (s, 3H), 4.23 (t, 2H), 7.22 (m, 2H), 7.31 
(s, 1H), 7.4 (m, 1H), 8.05 (s, 1H), 8.69 (s, 1H), 10.67 (s, 1H), 11.82 (s, 1H); Mass Spectrum : 
M+H+472. 

25 (g) The product pave the following data: NMR Sp ectrum: (DMSOdA 1 .38 fhr s< 7HY 1 _S 
(br s, 4H), 1.96 (m, 2H), 2.25 (s, 6H), 2.3-2.48 (br m, 6H), 3.96 (s, 3H), 4.15 (t, 2H), 7.14 (m, 
3H), 7.3 (s, 1H), 8.07 (s, 1H), 8.67 (s, 1H), 10.38 (s, 1H), 11.69 (s, 1H); Mass Spectrum : 
M+H + 464. 

(h) The product gave the following data: NMR Spectrum : (DMSOds) 1 .72 (br s, 4H), 2.67 
30 (br s, 4H), 2.97 (br s, 2H), 3.99 (s, 3H), 4.3 (t, 2H), 7.31 (s, 1H), 7.37 (t, 1H), 7.59 (d, 2H), 
8.07 (s, 1H), 8.72 (s, 1H), 10.52 (s, 1H), 12.06 (s, 1H); Mass Spectrum: M+H 1 " 476 and 478. 

The 4-arxuno-7-memoxy-6-(2-pyrroUdm-l-ylethoxy)qumazoline used as a starting 
material was prepared from N^phenylmethylene-6-hydroxy-7-methoxyquinazolin-4-amine 
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and 2-pyrrolidin-l-ylethyl chloride using analogous procedures to those described in the last 
two paragraphs of Note (e) above. The material so obtained gave the following data :- NMR 
Spectrum : (DMSOd*) 1.68 (m, 4H), 2.58 (m, 6H), 3.86 (s, 3H), 4.15 (t, 2H), 7.05 (s, 1H), 7.33 
(s, 1H), 8.24 (s, 1H); Mass Spectrum : M+H* 289. 

5 (i) Chloroform was used as the reaction solvent. Triethylamine (1 equivalent) was also 
added. The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.99 (t, 2H), 2.37 (s, 
6H), 2.7 (m, 4H), 3.63 (q, 2H), 3.79 (m, 6H), 4.15 (s, 3H), 7.13 (s, 3H), 7.4 (s, 1H), 8.0 (t, 
1H), 8.2 (s, 1H), 8.79 (s, 1H), 8.9 (s, 1H), 11.2 (s, 1H); Mass Spectrum : M+H* 493. 

The 4-amino-7-methoxy^[N-(3-morpto used as a 

10 starting material was prepared as follows :- 

Methyl 4-amino-5-cyano-2-hydroxybenzoate (J. Chem. Soc. Perkin L 1979, 677; 4 g) 
was added to stirred concentrated sulphuric acid (6 ml) and the mixture was heated to 80°C 
for 30 minutes. The mixture was cooled to ambient temperature and poured onto crushed ice. 
The resultant solid was filtered off, washed well with water and dried to give methyl 4-amino- 

15 5-carbamoyl-2-hydroxybenzoate (2.8 g); NMR Spectrum : (DMSOde) 3.83 (s, 3H), 6.1 (s, 1H), 
6.75(brm,2H), 8.08 (s, 1H). 

A mixture of methyl 4-amino-5-carbamoyl-2-hydroxybenzoate (5.4 g) and formic acid 
(50 ml) was heated to reflux for lhour. The mixture was evaporated. Toluene (75ml) was 
added and the mixture was evaporated. The solid residue was washed with methanol and 

20 diethyl ether and dried to give methyl 7-hydroxy-4-oxo-3 ,4^1ihy(koquinazoline-6-carboxylate 
(5.2 g); NMR Spectrum : (DMSOcfc) 4.9 (s, 3H), 7.09 (s, 1H), 7.39 (s, 1H), 8.5 (s, 1H). 

A mixture of methyl 7-hydroxy-4^xo-3,4-dihydroquinazoUne^carboxylate (17.7 g) 
and acetic anhydride (200 ml) was heated to 120°C for 1.5 hours. The mixture was 
evaporated Toluene (75ml) was added and the mixture was re-evaporated. There was thus 

25 obtained methyl 7-acetoxy-4-oxo-3,4-dihydroquinazoline-6-carboxylate (20.7 g); NMR 
Spectrum : (DMSOck) 2.33 (s, 3H), 3.86 (s, 3H), 7.5 (s, 1H), 8.28 (s, 1H), 8.68 (s, 1H); Mass 
Spectrum: M+H* 263. 

A mixture of a portion (7.2 g) of the material so obtained and thionyl chloride (75 ml) 
was heated to reflux for lhourr. The excess thionyl chloride was evaporated. Toluene (50 ml) 

30 was added and the mixture was re-evaporated. The residue was dissolved in methylene 
chloride and treated with triethylamine (3.34 g). The mixture was passed through a silica gel 
column (40 g) using increasingly polar mixtures of methylene chloride and methanol as 
eluent There was thus obtained methyl 7-ac^toxy-4^hloroquinazoline-6-carboxylate 
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(6.88 g); NMR Spectrum: (CDC1 3 ) 2.43 (s, 3H), 4.0 (s, 3H), 7.8 (s, 1H), 8.99 (s, 1H), 9.12 (s, 
1H). 

A mixture of a portion (2.74 g) of the material so obtained, 
2,4,6-tiimethoxybenzylainine (3.86 g) and methylene chloride (90 ml) was allowed to stand at 
5 ambient temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. 
The residue was triturated under diethyl ether. The resultant solid was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained methyl 7-hydroxy- 
4-(2,4,6-trimethoxyben2ylamm^ (3.25 g); NMR Spectrum: 

10 (DMSOck) 3.85 (s, 9H), 3.98 (s, 3H), 4.82 (d, 2H), 6.2 (s, 1H), 7.25 (s, 1H), 7.27 (s, 1H), 8.27 
(s, 1H), 8.67 (s, 1H), 10.73 (s, 1H); Mass Spectrum: M+H* 400. 

(Trimethylsilyl)diazomethane (2M in hexane, 10 ml) was added to a mixture of the 
material so obtained, di-isopropylethylamine (1.26 g), methanol (10 ml) and methylene 
chloride (30 ml) and the resultant mixture was stirred at ambient temperature for 3 hours. The 

15 reaction mixture was treated with a second aliquot of (trimethylsilyl)diazomethane solution 
(10 ml) and stirred for a further 18 hours. Silica gel (2 g) was added cautiously and the 
mixture was stirred for 5 minutes. The mixture was evaporated and the reaction product 
(adsorbed onto silica) was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and methanol as eluent There was thus obtained methyl 

20 7-methoxy^(2,4,6-trimethoxybenzy^ (1.244 g); Mass 

SEecttum:M+H 4 "414. 

A mixture of a portion (0.295 g) of the material so obtained and 
N-(3-aminopropyl)morpholine (0.5 ml) was stirred and heated to 150°C for 1 hour. The 
mixture was partitioned between methylene chloride and water. The organic solution was 

25 dried over magnesium sulphate and evaporated. Hie residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained 4~(2,4,6-trimethoxybenzylamino)«7-methoxy- 
6-[N-(3-morpholinopmpyl)carbamoyl]quinazoline (0.144 g) Mass Spectrum : M+H* 526. 
Trifluoroacetic acid (1 ml) was added to a mixture of the material so obtained, 

30 triethylsilane (0.093 g) and methylene chloride (0.15 ml) and the reaction mixture was stirred 
and heated to reflux for 2 minutes. Hie mixture was evaporated and the residue was 
partitioned between methylene chloride and water. The organic soultion was evaporated to 
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give 4-amino-7-methoxy-6-[NK3-morpholinopropyl)carbam (0.129 g); Mass 

Spectrum : M+H 1 " 346. 

(j) The product gave the following data: NMR Spectrum: (CDC1 3 ) 3.39 (s, 3H), 3.6 (m, 
2H), 3.75 (m, 2H), 3.86 (m. 2H), 4.02 (s, 3H), 4.07 (m, 2H), 7.21 (t, 1H), 7.29 (s, 1H), 7.39 
5 (d, 2H), 7.51 (s, 1H), 8.73 (s, 1H), 9.14 (s, 1H), 12.19 (s, 1H); Mass Spectrum : M+H* 481 and 
483. 

The 4-ammo-7-methoxy^-[2-(2-^ used as a starting 

material was prepared firom N^phenylmethylene^-hydroxy-7-methoxyquinazolm 
and 2-(2-methoxyethoxy)ethyl chloride using analogous procedures to those described in the 

10 last two paragraphs of Note (e) above. In a further preparation, 2-(2-methoxyethoxy)ethyl 
4-toluenesulphonate was used Hie required starting material gave the following data: NMR 
Spectrum: (CDC1 3 ) 3.4 (s, 3H), 3.61 (m, 2H), 3.72 (m, 2H), 3.93 (m, 2H), 3.99 (s, 3H), 4.34 
(m, 2H), 5.67 (br s, 2H), 7.2 (s,lH), 7.32 (s, 1H), 8.5 (s, 1H); Mass Spectrum : M+H* 294. 
(k) The product gave the following data; NMR Spectrum: (CDC1 3 ) 231 (s, 6H), 3.38 (s, 

15 3H), 3.6 (m, 2H), 3.69 (m, 4H), 3.85 (m, 2H), 4.14 (s, 3H), 7.12 (m, 4H), 7.58 (s, 1H), 8.68 (s, 
1H), 9.44 (s, 1H), 11.77 (s, 1H); Mass Spectrum : M+H* 441. 

Example 26 l-(2 ? 6-dicMorophenyI)-3-[6-methoxy-7-(6-methylamino- 
l-hexynyI)quinazoIin-4-yI]urea 

20 A mixture of M2,6^chlorophenyl)-3'f7"r6-(N-tert~butoxycarbonvlainino- 

N-methylamino>l-hexynyl]^-metto (0.1 g), trifluoroacetic acid 

(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and a solution of hydrogen chloride gas in ethyl acetate was added 
Toluene was added and the mixture was evaporated. The residue was triturated under diethyl 

25 ether and the resultant solid was isolated. There was thus obtained the title compound as the 
hydrochloride salt (0.095g); NMR Spectrum : flDMSOd*) 1.65 (m, 2H), 1.78 (m, 2H), 2.55 (m, 
5H), 2.95 (m, 2H), 4.0 (s, 3H), 7.38 (t, 1H), 7.6 (d, 2H), 7.89 (s, 1H), 8.16 (s, 1H), 8.7 (m, 
3H), 10.9 (br, 1H), 11.8 (s, 1H); Mass Spectrum : M+H 4 472 and 474. 
Hie l-(2,6KlicMorophenyl>3-{7-[6-(N^^ 

30 l-hexynyl]-6-methoxyquinazolin-4-yl}urea used as a starting material was prepared as 
follows :- 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] in Example 2 above, 6-(N-tert-butoxvcarbonylamino-N~methvlaminoVl"hexyne 
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was reacted with 4-{2-bromo-4-fluorophenoxy)-6-niethoxy- 

7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromcHt-fluorophenoxy)-6-methoxy- 
7>r6^-tert-butoxycaAonylaminoVN-metfaylamin NMR Spectrum: 

(DMSOd*) L4 (s, 9H), 1.55 (m, 2H), 1.65 (m, 2H), 2.57 (t, 2H), 2.79 (s, 3H), 3.24 (t, 2H), 4.0 
5 (s, 3H), 7.35-7.82 (m, 3H), 7.65 (s, 1H), 7.95 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 558 
and 560. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] in Example 2 above, except that the 
ammonia reaction was carried out at 110°C rather than at 130°C. There was thus obtained 
10 4-amino-6-methoxv-746-(N-te^ 
l-hexynyl]quinazoline. 

The material so obtained was reacted with 2,6-dichlorophenyl isocyanate using an 
analogous procedure to that described in Example 1. There was thus obtained the required 
starting material; NMR Spectrum : (DMSOcfc) 1.39 (s, 9H), 1.55 (m, 2H), 1.67 (m, 2H), 2.56 
15 (m, 2H), 2.79 (s, 3H), 3.2 (m, 2H), 3.97 (s, 3H), 7.4 (m, 1H), 7.6 (m, 2H), 7.84 (s, 1H), 8.14 
(s, 1H), 8.75 (s, 1H), 10.8 (s, 1H), 11.95 (s, 1H). 

The 6-(N-tert-butoxycarbonylamincHN-methylaminoVl-hexyne used as a starting 
material was prepared as follows :- 

6-Mesyloxy- 1 -hexyne was reacted with methylamine using an analogous procedure to . 
20 that described in J. Heterocyclic Chemistry. 1994, 31, 1421 to give 6-methylamino- 1-hexyne 
which was reacted di-tert-butvl dicarbonate using a conventional procedure. . 

Example 27 l-(2,6-dimethy!phenyI)-346-me^ 
4-yImethoxy)quinazolin-4-yI]thiourea 

25 A solution of 4-ammo^-methoxy-7^1-methy^^ 

(150 mg) in DMF (4.5 ml) was added to sodium hydride (60% dispersion in mineral oil, 
0.03 g) and the reaction mixture was stirred at ambient temperature for 20 minutes. 
2,6-Dimethylphenyl isothiocyanate (0.162 g) was added and the mixture was stirred at 
ambient temperature for 20 hours. The reaction mixture was evaporated and the residual solid 

30 was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
obtained the title compound (0.112 g); NMR Spectrum : (CDC1 3 ) 1.44-1.61 (m, 2H), 1.87- 
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2.08 (m, 5H), 2.32 (s, 3H), 2.36 (s, 6H), 2.94 (d, 2H), 4.04 (m, 5H), 7.1 (s, 1H), 7.19 (m, 3H), 
7.29 (s, 1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.37 (s, 1H); Mass Spectrum: M+H* 466. 

Example 28 

5 Using an analogous procedure to that described in Example 27, the appropriate 

4-aminoquinazoline was reacted with the appropriate isothiocyanate to give the compounds 
described in Table VH 

Table VH 




10 



No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dichloro 


(a) 


2 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


(b) 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


(c) i 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trichloro 


(d) 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl-4-bromo 


(e) 


6 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


(0 


7 


methoxy 


3-pyrroHdin-l-ylpropoxy 


2,6-dichloro 


(g) 


8 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2,6-difluoro 


(h) 


9 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-6-methyl 


(0 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dbnethyl 


(j) 


11 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


00 


12 


methoxy 


3-morpholinopropoxy 


2,6-dimethyl 


(1) 


13 


methoxy j 


cyclopropylmethoxy | 


2,6-dimethyl 


(m) 


14 


methoxy 


2-morpholinoethoxy 


2-chloro-6-methyl 


(n) 


15 


methoxy 


3-morpholinopropoxy 


2-chloro-6-methyl 


(o) 


16 


methoxy ; 


N-methylpiperidin-4-ylmethoxy 


2-methyl [ 


(P) 
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(4) 



[ Yl metnoxy 1 — 

I *■ — A/T+H* 506 and 508. 

(c) The pro ^ 3 97 (df2 ty, ^ 

cm9l6(s 3H), 3.0 (d, 2H), 4." 'V d 543. 

1.88-2.16 (m, SB). 2-36 V. * ^s§E§Sfi9® : M+ff , „ ,«, 2ffl 

,™ a 7? fs 1H) 13.71 (s, 1W» ,mrW 1 47-1-61 (m, 

: --rrrrrr.~ 

lH ),7.29(s,lH),7.55^. ^,i 83 (s4H),2.2lCm, 

2H), 7.31 (s> 1*9' V 
M+H* 486 and 488. 
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(j) The product gave the following data: NMR Spectrum: (CDC1 3 ) 2.35 (s, 6H), 3.4 (s, 

3H), 3.6 (m, 2H), 3.87 (m, 2H), 4.03 (t, 2H), 4.05 (s, 3H), 4.37 (t, 2H), 7.09 (s, 1H), 7.14-7.21 

(m, 3H), 7.33 (s, 1H), 8.68 (s, 1H), 8.84 (s, 1H), 13.32 (s, 1H); Mass Spectrum : M+H* 457. 

(k) Hie product gave the following data: NMR Spectrum : (CDC1 3 ) 2.36 (s, 6H), 2.61 (t, 
5 4H), 2.95 (t, 2H), 3.77 (t, 4H), 4.04 (s, 3H), 4.34 (t, 2H), 7.11 (s, 1H), 7.2 (m, 3H), 7.31 (s, 

1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.36 (s, 1H); Mass Spectrum : M+H* 468. 

(1) The product gave the following data: NMR Spectrum: (DMSOd$) 2.0 (m, 2H), 2.4 (s, 

4H), 2.45 (t, 2H), 3.58 (t, 4H), 4.03 (s, 3H), 4.21 (t, 2H), 7.18 (m, 3H), 7.33 (s, 1H), 8.19 (s, 

1H), 8.71 (s, 1H), 11.09 (s, 1H), 13.7 (s, 1H); Mass Spectrum : M+H* 482. 
10 (m) Hie product gave the following data: NMR Spectrum : (DMSO<k) 0.39 (m. 2HD. 0.61 

(m, 2H), 1.32 (m, 1H), 2.25 (s, 6H), 4.0 (m, 5H), 7.17 (s, 3H), 7.25 (s, 1H), 8.17 (s, 1H), 8.72 

(s, 1H), 11.08 (br s, 1H), 13.67 (s, 1H); Mass Spectrum : M+H 1 " 409. 

(n) The product gave the following data: Mass Spectrum : M+H*^ 488 and 490. 

(o) The product gave the following data: Mass Spectrum : M+H* 502 and 504. 
15 (p) The product gave the following data: Mass Spectrum : M+H* 452. 

(q) The product gave the following data: Mass Spectrum : M+H* 452. 

Example 29 l-(2 9 6-dimethylphenyl)-M 
4-ylmethoxy)quinazolin-4-yl] guanidine 

20 Mercuric(II) oxide (0.059 g) was added to a mixture of l-(2,6-dimethylphenyl>- 

3-[6-methoxy-7-(N-methylpiperitf^ (0.105 g), a 

2M solution of ammonia in methanol (3 ml) and chloroform (1 ml) and the reaction mixture 
was stirred at ambient temperature for 2 hours. The mixture was evaporated and the residue 
was purified by column chromatography on silica using increasingly polar mixtures of 

25 methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
obtained the title compound (0.074 g); NMR Spectrum : (CDC1 3 ) 1.39-1.53 (m, 2H), 1.87- 
2.02 (q, 5H), 2.29 (s, 3H), 2.36 (s, 6H), 2.9 (d, 2H), 4.01 (m, 5H), 5.79 (br s, 1H), 7.16 (s, 
1H), 7.19 (m, 3H), 7.87 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+H* 449. 

30 Example 30 

Using an analogous procedure to that described in Example 29, the appropriate 
quinazoline-4-thiourea was reacted with ammonia to give the guanidines described in 
Table VDL 
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No. 


— z 

R 


— • - ^ 

R 


(R Z )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dichloro 


(a) 


2 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


(b) 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl-4-bromo 


(d) 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


(e) 


6 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2,6-dichloro 


(f) 


7 


methoxy 


3-pyrrolidin-l-ylpropoxy 


2,6-difluoro 


(g) 


8 


methoxy 


3-pyirolidin-l-ylpropoxy 


2-chloro-6-methyl 


(h) 


9 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


(i) 


10 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(j) 


11 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


(k) 


12 


methoxy 


2-pyrrolidin-l-ylelhoxy 


2,6-dimethyl 


0) 


13 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


(m) 


Notes 



5 (a) The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.4 (m, 2H), 
1.78 (m, 3H), 1.96 (t, 2H), 2.2 (s, 3H), 2.8 (m, 2H), 3.76 (s, 3H), 4.0 (d, 2H), 7.11 (s, 1H), 
7.28 (t, 2H), 7.47 (s, 1H), 7.54 (d, 2H), 7.98 (s, iH), 8.5 (s, 1H), 9.0 (br s, 1H); Mass 
Spectrum : M+H* 489 and 491. 

(b) The product gave the following data: NMR Spectrum : PMSOde) 1.34 (m, 2H), 1.73 
10 (d, 3H), 1.88 (t, 2H), 2.16 (s, 3H), 2.79 (d, 2H), 3.3 (s, 2H), 3.69 (s, 3H), 3.95 (d, 2H), 7.07 (s, 

1H), 7.2 (t, 2H), 7.34 (br s, 1H), 8.49 (s, 1H), 8.74 (s, 1H); Mass Spectrum: M+H 1- 457. 

(c) The product gave the following data: NMR Spectrum : (CDCh) 1 .4-1.56 (m, 2H), 
1.87-2.05 (q, 5H), 2.3 (s, 3H), 2.4 (s, 3H), 2.9 (d, 2H), 3.98-4.05 (m, 5H), 7.13-7.27 (m, 3H), 
7.38 (m, 1H), 7.81 (s, 1H), 8.59 (s, 1H); Mass Spectrum : M+it 469 and 471. 
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(d) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.38-1.54 (m, 2H), 
1.82-2.02 (q, 5H), 2.28 (s, 3H), 2.32 (s, 6H), 2.89 (d, 2H), 4.0 (m, 5H), 5.7 (br s, 1H), 7.03- 
7.27 (m, 3H), 7.32 (s, 2H), 7.81 (s, 1H), 8.57 (s, 1H); Mass Spectrum: M+H* 526 and 528. 

(e) The product gave the following data: NMR Spectrum : (CDCI3) 1.39-1.44 (m, 2H), 

5 1.87-2.04 (q, 5H), 2.29 (s, 3H), 2.34 (d, 6H), 2.89 (d, 2H), 4.02 (m, 5H), 6.19 (br s, 1H), 7.05 
(d, 1H), 7.14 (s, 2H), 7.2 (d, 1H), 7.84 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+H* 449. 

(f) The product gave the following data: NMR Spectrum : (CDCI3) 1.8 (m, 4H), 2. 17 (m, 
2H), 2.53 (s, 4H), 2.67 (t, 2H), 3.99 (s, 3H), 4.25 (t, 2H), 7.1 (t, 1H), 7.2 (s, 1H), 7.41 (d, 1H), 
7.51 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+H* 489 and 491. 

10 (g) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.79 (m, 4H), 2.14 (m, 
2H), 2.53 (m, 4H), 2.67 (t, 2H), 3.97 (s, 3H), 4.24 (t, 2H), 7.03 (t, 2H), 7.2 (m, 2H), 7.63 (s, 
1H), 8.59 (s, 1H); Mass Spectrum : M+H* 457. 

(h) The product gave the following data: NMR Spectrum : (CDCI3) 1.79 (m, 4H), 2.15 (m, 
2H), 2.4 (s, 3H), 2.56 (s, 4H), 2.68 (t, 2H), 3.98 (s, 3H), 4.26 (t, 2H), 6.13 (br s, 1H), 7.14- 

15 7.26 (m, 3H), 7.37 (m, 1H), 7.82 (s, 1H), 8.58 (s, 1H); Mass Spectrum : M+H* 469 and 471. 

(i) The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.35 (s, 6H), 3.4 (s, 
3H), 3.61 (m, 2H), 3.77 (m, 2H), 3.99 (m, 5H), 4.34 (t, 2H), 5.76 (br s, 1H), 7.17 (m, 4H), 
7.87 (s, 1H), 8.56 (s, 1H); Mass Spectrum: M+H+ 440. 

(j) The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.29 (s, 6H), 
20 2.53 (m, 4H), 2.79 (t, 2H), 3.6 (t, 4H), 3.74 (s, 3H), 4.22 (t, 2H), 7.09 (s, 1H), 7.16 (s, 3H), 

7.51 (s, 1H), 7.7 (s, 2H), 8.45 (s, 1H), 8.88 (br s, 1H); Mass Spectrum : M+H 4 " 451. 

(k) The product gave the following data: NMR Spectrum : (CDCI3) 0.34 (m, 2H), 0.63 (m, 

2H), 1.37 (m, 1H), 2.28 (s, 6H), 3.93 (d, 2H), 3.97 (s, 3H), 5.9 (br m, 1H), 7.07 (s, 1H), 7.12 

(m, 4H), 7.79 (s, 1H), 8.48 (s, 1H); Mass Spectrum: M+H 4 392. 
25 (1) The product gave the following data: Mass Spectrum : M+H* 435. 

(m) The product gave the following data: Mass Spectrum : M+H* 435. 

Example 31 l-[6-methoxy-7-(N-methylpiperidin^ylmethoxy)quinazoIin-4-yl]- 
3-[(R)-(+)-a-methylbenzyi]giianidine 

30 Using an analogous procedure to that described in Example 29, l-[6-methoxy- 

7-(N-metoylpipericim^ylmemoxy)qumaz^ 

reacted with ammonia to give the title compound; NMR Spectrum : (CDCI 3 ) 1.38-1.42 (m, 
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2H), 1.61 (d, 3H), 1.86-2.01 (q, 5H), 2.29 (s, 3H), 2.89 (d, 2H), 3.95 (m, 3H), 4.0 (d, 2H), 4.7 
(q, 1H), 6.5 (br s, 1H), 7.12 (s,lH), 7.29-7.31 (m, 5H), 7.79 (s, 1H), 8.53 (s, 1H); Mass 
Spectrum : M+H* 449. 

5 Example 32 l-(2-anmophenyl)-3-(6,7 

A mixture of l-(6,7-dimethoxyquinazolin^yl)^ (0.18 g), 

10% paUadium-on-charcoal catalyst (0.023 g) and DMF (10 ml) was stirred at ambient 
temperature under an atmosphere of hydrogen for 16 hours. Hie reaction mixture was filtered 
and the filtrate was evaporated. The resultant gum was triturated under ethyl acetate and there 

10 was thus obtained the tide compound as a solid (0.137 g); NMRSpectrom : (DMSOcfe) 3.85- 
3.95 (br s, 8H), 6.63 (t, 1H), 6.81 (d, 1H), 6.91 (t, 1H), 7.25 (s, 1H), 7.47 (d, 1H), 8.05 (s, 1H), 
8.64 (s, 1H), 10.28 (br s, 1H), 11.74 (br s, 1H); Mass Spectrum : M+H 4 340. 

The l-(6 J-dimethoxyquinazolin-4-yl)-3-(2-nitrophenyl)urea used as a starting 
material was prepared by the reaction of 2-nitrophenylisocyanate and 4-amino- 

15 6,7-dimethoxyquinazoline using an analogous procedure to that described in Example 1 . 
There was thus obtained the required starting material in 62% yield; NMR Spectrum : 
PMSOdo) 3.95 (s, 6H), 7.3 (s, 1H), 7.28-7.35 (t, 1H), 7.74 (t, 1H), 8.05 (s, 1H), 8.13 (m, 1H), 
8.51 (m, 1H), 8.72 (s, 1H), 10.61 (s, 1H), 13.67 (br s, 1H); Mass Spectrum : M+H 4 " 370. 

20 Example 33 l-(2,6-dichlorophenyl)-3-(6-methoxy-7^ 

A mixture of l-(2,6-dicMorophenyl)-3-{6-methoxy- 
7-rN-(tert-butoxycarbonyl)piperazin-l-vllquinazolin^ (0.075 g), trifluoroacetic acid 
(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1 hour. The 
resultant mixture was evaporated. A saturated solution of hydrogen chloride gas in ethyl 
25 acetate was added and the mixture was evaporated. The resultant solid was triturated under 
diethyl ether, isolated and dried. There was thus obtained the title compound, as a 
dihydrochloride salt, (0.042 g); NMR Spectrum : (DMSOde) 3.25-3.3 (m, 4H), 3.45-3.5 (m, 
4H), 4.03 (s, 3H), 7.3 (s, 1H), 7.36-7.63 (m, 3H), 8.16 (s, 1H), 8.78 (s, 1H), 9.15-9.27 (br s, 
2H), 10.9-11.3 (br s, 1H), 10.8 (s, 1H); Mass Spectrum : M+H* 447 and 449. 
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Example 34 

Using an analogous procedure to that described in Example 29, except that the 
appropriate quinazoline-4-thiourea was reacted with ethylamine rather than with ammonia, 
there were obtained the 2-ethylguanidines described in Table IX. 
5 Table IX 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


(a) 


2 


methoxy ! 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


(b) 


3 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(c) 


4 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


(d) 


Notes 



(a) The product gave the following data: NMR Spectrum : (DMSOd$, 100°C) 1.31 (t, 3H), 



10 1.36-1.47 (m, 2H), 1.74-1.84 (m, 3H), 1.95 (t, 2H), 2.2 (s, 3H), 2.33 (s, 3H), 2.79 (d, 2H), 
3.57 (m, 2H), 3.72 (s, 3H), 3.99 (t, 2H), 7.06 (s, 1H), 7.29 (m, 2H), 7.41 (m, 2H), 8.35 (br s, 
1H), 8.45 (s, 1H), 10.11 (br s, 1H); Mass Spectrum: M+H* 497 and 499. 

(b) The product gave the following data: NMR Spectrum : (DMSOds, 100°C) 1.28 (t, 3H), 
1.4 (m, 2H), 1.76 (m, 3H), 1.95 (m, 2H), 2.19 (s, 3H), 2.26 (s, 6H), 2.78 (m, 2H), 3.53 (q, 2H), 

15 3.76 (s, 3H), 3.99 (d, 2H), 7.04 (s, 1H), 7.16 (s, 3H), 7.55 (s, 1H), 8.41 (s, 1H), 10.41 (br s, 
1H); Mass Spectrum : M+H f 477. 

(c) The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.27 (t, 3H), 
2.27 (s, 6H), 2.54 (m, 4H), 2.8 (t, 2H), 3.54 (m, 2H), 3.61 (t, 4H), 3.78 (s, 3H), 4^6 (t, 2H), 
7.11 (s, 1H), 7.19 (s, 3H), 7.59 (s, 1H), 8.42 (s, 1H), 10.42 (br s, 1H); Mass Spectrum : 

20 M+PT479. 

(d) The product gave the following data: NMR Spectrum : (DMSOd<s) 0.38 (m, 2H), 0.6 
(m, 2H), 1.27 (m, 4H), 2.25 (s, 6H), 3.21 (m), 3.5 (m, 2H), 3.73 (s, 3H), 3.95 (d, 2H), 6.99 (s, 
1H), 7.17 (s, 3H), 7.55 (br s, 1H), 8.42 (s, 1H); Mass Spectrum: M+lT 420. 
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Example 35 

Pharmaceutical c mpositions 

The following illustrate representative pharmaceutical dosage forms of the invention 
as defined herein (the active ingredient being termed "Compound X"), for therapeutic or 
5 prophylactic use in humans: 



(a) Tablet I mg/tablet 

Compound X 100 

Lactose PhEur 182.75 

10 Croscarmellose sodium. 12.0 

Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3.0 

(b) Tablet II mg/tablet 
15 Compound X. 50 

Lactose PhJBur. 223.75 

Croscarmellose sodium 6.0 

Maize starch 15.0 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

20 Magnesium stearate 3.0 

(c) Tablet HI mg/tablet 

Compound X. 1.0 

Lactose Ph.Eur 93.25 

25 Croscarmellose sodium. 4.0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1.0 

(d) Capsule mg/capsule 
30 Compound X 10 

Lactose PhJBur. 488.5 

Magnesium. 1.5 
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(e) Injection I (50 mg/ml) 

Compound X. 5.0% w/v 

1M Sodium hydroxide solution 15.0% v/v 

0. 1M Hydrochloric acid (to adjust pH to 7.6) 

5 Polyethylene glycol 400 4.5% w/v 

Water for injection to 100% 

(f) Injection II (10 mg/ml) 
Compound X 1.0% w/v 

10 Sodium phosphate BP 3.6% w/v 

0.1M Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 

(g) Injection III (lmg/ml, buffered to pH6) 
15 Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid. 0.38% w/v 

Polyethylene glycol 400 3.5% w/v 



Water for injection to 100% 

20 

(h) Aerosol I 

Compound X 

Sorbitan trioleate 

Trichlorofluoromethane.. 

25 Dichlorodifluoromethane 

(i) Aerosol II 

Compound X 

Sorbitan trioleate 

30 Trichlorofluoromethane.. 

Dichlorodifluoromethane. 
Dichlorotetrafluoroethane 



mg/ml 
10.0 
13.5 
910.0 
490.0 



mg/ml 
0.2 
0.27 
70.0 
280.0 
1094.0 
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(j) Aerosol IH mg/ml 

Compound X. 2.5 

Soibitan trioleate 3.38 

Trichlorofluoromethane 67.5 

5 DicMotodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191 .6 

(k) Aerosol IV mg/ml 

Compound X 2.5 

10 Soya lecithin 2.7 

Trichlorofluoromethane 67.5 

DicMotodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191.6 

15 (1) Ointment ml 

Compound X 40 mg 

Ethanol 300 p! 

Water 300 pi 

l-Dodecylazacycloheptan-2-one 50 jil 

20 Propylene glycol to 1 ml 



Note 

Hie above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art The tablets (a)-(c) may be enteric coated by conventional means, for 
25 example to provide a coating of cellulose acetate phthalate. The aerosol formulations (hXk) 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
polyglycerol oleate or oleic acid 
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CLAIMS 



1 . The use of a quinazoline derivative of the Formula I 




wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
1 0 aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 

s; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

15 mis 0,1, 2, 3 or 4; 

each R 1 group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carhoxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
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(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
IlN-di-Kl-eQalkyllcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
NKl-6C)alkyl<2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3^C)alkenoylamino, (3-6C)alkynoylamino, N-(l^C)aliyK3^C)alkynoylaniino, 
5 N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l^)alkanesidphonylamino and 
N<l-6C)alkyl-(l^C)alkanesulphonylamino, or from a group of the formula : 

wheiein X 1 is a direct bond or is selected from O, S, SO, S0 2 , NCR 4 ), CO, CHtOR 4 ), 
CON(R 4 ), N(R 4 )CO, SOzNCR 4 ), N(R 4 )S0 2 , OC(R 4 )2, SC(R 4 ) 2 and NCR^CCR 4 ^, wherein R 4 is 

10 hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R^is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)allcylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 

15 N(R 5 ), CO, CH(OR 5 ), CON(R 5 ), N(R 5 )CO, SOsNCR 5 ), N(R 5 )S0 2 , CH=CH and C=C wherein 
R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH2=CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, NJN-di-[(l-6C)alkyl]carbamoyl, 

20 amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di"[(l^C)aIkyI]amino-(l-6C)alkyl or 
from a group of the formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is selected from CO and NfR^CO, wherein R 6 is hydrogen or 
(l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 

25 orheterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)allcylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

30 (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^i-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, NJS-di-[(l-6C)alkyl]sulphamoyl, 
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(l^Qalkanesidphonylamino and N-(l-6Qalkyl-(l^C)alkanesulphonylamino, or from a 
group of the formula : 

-X 3 ~Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, SO2, N(R 7 ), CO, CH(OR 7 ), 
5 CON(R 7 ), N(R 7 )CO, SOaNCR 7 ), N(R 7 )S02, C(R 7 >20, C&hS and N(R 7 )C(R 7 )2, wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R l 

1 0 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, caiboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycatbonyl, N-(l-6C)alkylcarbamoyl, 

15 N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l^C)alkyl-(2^C)alkanoylamino,N<l^C)alky 

N^-di-[(l-6C)alkyl]sulphamoyl, (l^C)alkanesulphonylamino andN-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 4 ~R 8 

20 wherein X 4 is a direct bond or is selected from O and NQR 9 ), wherein R 9 is hydrogen or 

(l-6C)alkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l^C)alkyl, 
cyano-(l-6C)alkyl, amino~(l-6C)alkyl, (l-6C)alkylamino-(l^C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl, or 
from a group of the formula : 

25 -X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyHl-6C)alkyl, and any Q 6 group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

30 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH 2 , (Cihh or (CEfe^ group; 
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Z is O, S, N(ON) or N(R n ), wherein R 11 is hydrogen or (l-6C)alkyl; and 
Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaiyl-(l-3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membered bicyclic 
5 heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 

Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)altenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 

10 (2-6Qalkynyloxy, (l^Qalkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyI, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N<l^C)alkyl-(2-6C)alkanoylamino, 
(3-6C)alkenoylamino, N-(l«6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, 

1 5 N-(l^C)alkyl-(3-6C)alkynoylamino, N-(l-6C)alkylsulphamoyl, 

N^[-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6Qalkanesulphonylamino, or from a group of the formula : 

-X*-R 12 

wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
20 (l-6C)alkyl, and R 12 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l^C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, S, SO, S0 2 , N(R 14 ), CO, CH(OR 14 ), 
25 CON(R 14 ), N(R 14 )CO, S02N(R 14 ), N(R 14 )S0 2 , C(R x %p, C(R U )£ and C(R 14 )2N(R 14 ), 
wherein each R 14 is hydrogen or (l-6C)aIkyl, and Q 7 is aryl, aryl-(l-6C)alkyI, heteroaryl, 
heteroaryHl-6C)a]kyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 
substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
30 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)aIkenyl, (2-8C)aIkynyl, (l-6C)alkoxy, (2-6C)aIkenyloxy, (2-6C)alkynyIoxy, 
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wherein each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 
or a pharmaceutically-acceptable salt thereof; 

in the manufacture of a medicament for use as an anti-invasive agent in the containment 
5 and/or treatment of solid tumour disease. 

4. The use of a pyrimidine derivative of the Formula IV 




IV 



wherein each of m, R 1 , Y 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 
10 or a pharmaceutically-acceptable salt thereof; 

in the manufacture of a medicament for use as an anti-invasive agent in the containment 
and/or treatment of solid tumour disease. 



5. 



The use of a quinazoline derivative of the Formula V 
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(R 1 ) m 

wherein each of m, R 1 , Y 2 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 
or a pharmaceutically-acceptable salt thereof; 

in the manufacture of a medicament for use as an anti-invasive agent in the containment • 
5 and/or treatment of solid tumour disease. 

6. The use as claimed in claim 1 of a quinazoline derivative of the Formula II according 
to claim 2 wherein : 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from methoxy, 
1 0 benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3-dimethylaminopropoxy, 3-diethylaminopiopoxy, 2-(l r 2,3-triazol-l-yl)ethoxy > 
3-(l ,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-yIethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3- pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrroUdin-l-ylpropoxy, pyrrolidin-3-yloxy, 
15 N-methylpyirolidin-3-yloxy, pyirolidin-2-ylmethoxy, N-methylpyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- CN-methylpyrrolidin-2-yl)propoxy, 2-(2-oxoimidazolidin-l-yl)ethoxy, 2-morpholinoethoxy, 
3-morpholinopropoxy, 2-(14^oxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 
3-(lJ^oxotetrahydn>^H-l,4-^ 

20 3~piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, 
2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 2-QJ-methylpiperidin-4-yl)ethoxy, 3-(4-aminomethylpiperidin- 
l-yl)propoxy, 3-(4-t^-butoxycai^^ 

25 3-(4-carbamoylpiperidin-l-yl)propoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 
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2-(4-methylpiperazin-l-yl)etto^ 

4-morpholinobut-2-en-l-yloxy, 4-morphohnobut-2-yn-l-yloxy, 
2-(2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- [N-(2-methoxyethy]>N-methylamino]ethoxy, 3-[N-(2-methoxyethyl)- 

5 N-methylaminoJpropoxy, 2-(2-methoxyethoxy)ethoxy, 3-methylamino-l-propynyl, 

3- dimethylamino-l-propynyl, 3-diethylamino-l-propynyl, 6-methylamino-l-hexynyl, 

. 6-dimethylamino-l-hexynyl, 3^ym>lidin-l-yl>l-propynyl, 3-(piperidino>l-propynyl, 
3-(moxpholino)- 1-propynyl, 3-(4-methylpiperazin-l-yl)-l-propynyl, 
6-(pynohdin-l-yl)-l-hexynyl, 6-(piperidino)-l-hexynyl, 6-(morpholino)-l-hexynyl, 
1 0 6-(4-methylpiperazin-l-yl>l-hexynyl, piperazin-l-yl, 4-methylpiperazin-l-yl, 

3-imidazol- 1 -ylpropylamino, 3-pyiroUdin4-ylpropylamino, 3-morpholinopropylamino, 
3-piperidinopropylamino and 3-piperazin-l-ylpropylamino, 

or m is 2 and the R 1 groups are located at the 6- and 7-positions, one R 1 group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
1 5 hereinbefore and the other R 1 group is a methoxy group; 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O, S, NH or N(Et); and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
20 may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

25 7. The use as claimed in claim 1 of a quinazoline derivative of the Formula II according 
to claim 2 wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 

3- (l,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 2-pyrrolidin-l-ylethoxy, 
3 -pyrrolidin- 1 -ylpropoxy , 2-morpholinoethoxy, 3-moipholinopropoxy, 

30 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-^yl)ethoxy, 3-( 1 , 1 -dioxotetrahydn>4H- 1 ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
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4-pyrrolidin-l-ylbut-2-en-l-yloxy, 4-morpholinobut-2-en-l-yloxy, 
4-morpholinobut-2-yn-l-yloxy, 3-methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)- 
N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
5 defined immediately hereinbefore and the other R l group is a 6-methoxy group; 

R 2 is hydrogen or methyl; 

R 3 is hydrogen; 

Z is O, S, NH or N(Et); and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
1 0 selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

8. The use as claimed in claim 1 of a quinazoline derivative of the Formula II according 
15 to claim 2 wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 
3-(l,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
3-morpholinopropoxy, 3-(l , l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)propoxy, 
2-piperidinoethoxy, 3-piperidinopropoxy, N-methylpiperidin-4-ylmethoxy, 
20 3-(4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn- 
1-yloxy, 3-methylsulphonylpropoxy and 2-Q5-(2-methoxyethyl)-N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 

R 2 is hydrogen or methyl; 
25 R 3 is hydrogen; 

Z is O; and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at an ortho position; 
30 or a pharmaceutically-acceptable acid-addition salt thereof. 

9. A method for producing an anti-invasive effect by the containment and/or treatment of 
solid tumour disease in a warm-blooded animal, such as man, in need of such treatment which 
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comprises administering to said animal an effective amount of a quinazoline derivative of the 
Formula I, or a phannaceutically-acceptable salt thereof, as defined in claim 1. 
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(57) Abstract: The invention concerns quinazoline derivatives of Formula (I) wherein Q 1 in- 
cludes a quinazoline ring optionally substituted with a group such as halogeno, trifluoromethyl 
and cyano, or a group of the formula: Q^X 1 - wherein X 1 includes a direct bond and O and Q 3 
includes aryl, aryl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(l-6C)alkyI; each of R 2 and R 3 is 
hydrogen or (l-6C)alkyl; Z includes O, S and NH; and Q 2 includes aryl and aryl-(l-3C)alkyl 
or a pharmaceutically-acceptable salt thereof; processes for their preparation, pharmaceutical 
compositions containing them and their use in the manufacture of a medicament for use in the 
prevention or treatment of T cell mediated diseases or medical conditions in a warm-blooded 
animal. 
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OUINAZOLINE DERIVATIVES 

This invention concerns certain novel quinazoline derivatives which possess 
pharmacological properties of use in the treatment of autoimmune diseases or medical 
5 conditions, for example T cell mediated disease such as transplant rejection or rheumatoid 
arthritis. The invention also concerns processes for the manufacture of the quinazoline 
derivatives of the invention, pharmaceutical compositions containing them and their use in 
therapeutic methods, for example by virtue of inhibition of T cell mediated disease. 

A critical requirement of the immune system is the ability to differentiate between 

10 "self" and "non-self (i.e. foreign) antigens. This discrimination is required to enable the 
immune system to mount a response to foreign proteins such as those on the surface of 
pathogens whilst maintaining tolerance to endogenous proteins and thereby preventing 
damage to normal tissues. An autoimmune disease results when self-tolerance breaks down 
and the immune system reacts against tissues such as the joints in rheumatoid arthritis or 

15 nerve fibres in multiple sclerosis. Stimulation of the human immune response is dependent on 
the recognition of protein antigens by T cells. However T cells do not become activated by 
and respond to antigen alone but are only triggered into action when the antigen is complexed 
with major histocompatibility complex (MHC) molecules on the surface of an antigen- 
presenting cell such as a B cell, macrophage or dendritic cell. Thus T cell activation requires 

20 the docking into the T cell receptor of the peptide/MHC complex expressed on an antigen- 
presenting cell. This interaction, which confers the antigen specificity to the T cell response, 
is essential for full activation of T lymphocytes. Subsequent to this docking, some of the 
earliest signal transduction events leading to full T cell activation are mediated through the 
action of multiple tyrosine-specific protein kinases (E. Hsi et aL, J. Biol. Cfrem.. 1989, 264 , 

25 10836) including p56 /c * and ZAP-70. The tyrosine kinase p56 /c * is a lymphocyte specific 
member of the src family of non-receptor protein tyrosine kinases (J. D. Marth et aL, 
Cell . 1985, 43, 393). The enzyme is associated with the inner surface of the plasma 
membrane where it binds to the T cell receptor associated glycoproteins CD4 (in helper 
T cells) and CD8 (in cytotoxic or killer T cells) (C. E. Rudd et aL> Proc. Nad. Acad. Sci. USA. 

30 1988, 85, 5190 and M. A. Campbell et aL, EMBO J, 1990, 9, 2125). 

It is believed that p56 /c * tyrosine kinase plays an essential role in T cell activation as, 
for example, the loss of p56 /c * expression in a human Jurkat T cell line prevents the normal 
T cell response to stimulation of the T cell receptor (D. B. Straus et aL, Cell , 1992, 70, 585) 
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and a deficiency in p56 /c * expression causes severe immune deficiency in humans 
(F. D. Goldman et aL, J. Clin. Invest , 1998, 102, 421). 

Certain autoimmune conditions or diseases such as inflammatory diseases (for 
example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
5 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes are believed to be associated with 
inappropriate T cell activation (see, for example, J. H. Hanke et aL> Inflamm, Res. . 1995, 44, 
357). In addition the acute rejection of transplanted organs can also be interpreted as a 
consequence of inappropriate T cell activation. Therefore, compounds which modulate T cell 

10 activation by way of inhibition of one or more of the multiple tyrosine-specific protein kinases 
which are involved in the early signal transduction steps which lead to full T cell activation, 
for example by way of inhibition of p56 /c * tyrosine kinase, are expected to provide therapeutic 
agents for such pathological conditions. 

Without wishing to imply that the compounds disclosed in the present invention 

15 possess pharmacological activity only by virtue of an effect on a single biological process, it is 
believed that the compounds modulate T cell activation by way of inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of 
p56 lck tyrosine kinase. 

20 In particular, the quinazoline derivatives of the invention are expected to be useful as 

immunoregulation or immunosuppressive agents for the prevention or treatment of organ 
rejection following transplant surgery. 

Agents of this kind would offer therapy for transplant rejection and autoimmune 
diseases whilst avoiding toxicities associated with the commonly used, less selective 

25 immunosuppressants. The leading agent for the prevention or treatment of transplant rejection 
is cyclosporin A which, although effective, is often associated with side-effects such as renal 
damage and hypertension which results in kidney failure in a substantial number of patients. 
It is contemporary practice to treat rheumatoid arthritis initially with symptom relief agents 
such as NS AIDs, which do not have any beneficial effect on disease progression and are often 

30 associated with unwanted side-effects. A rationally based, disease modifying agent, without 
such deleterious side-effects, would therefore offer significant benefits in the prevention or 
treatment of transplant rejection or autoimmune conditions such as rheumatoid arthritis. 
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As stated above, the present invention is based, in particular, on the discovery that the 
quinazoline derivatives of the invention modulate T cell activation by way of inhibition of one 
or more of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation. Accordingly compounds of the present 
5 invention possess higher inhibitory potency against particular non-receptor tyrosine kinases 
such as p56 lck tyrosine kinase than against other non-receptor tyrosine kinases or against 
receptor tyrosine kinases (RTKs) such as epidermal growth factor (EGF) RTK. In general, the 
quinazoline derivatives of the invention possess sufficient potency in inhibiting non-receptor 
tyrosine kinases such as p56 Uk tyrosine kinase that they may be used in an amount sufficient to 

10 inhibit, for example, p56 ick tyrosine kinase whilst demonstrating reduced potency, preferably 
whilst demonstrating no significant activity, against RTKs such as EGF RTK. Thus the 
quinazoline derivatives of the invention can be used in the clinical management of those 
particular diseases which are sensitive to inhibition of such non-receptor tyrosine kinases, for 
example autoimmune diseases or medical conditions, for example T cell mediated disease 

15 such as transplant rejection or rheumatoid arthritis. 

It is disclosed by K. H. Gibson et aL, Bioorganic & Medicinal Chemistry Letters . 
1997, 7, 2723-2728 that certain 4-anilinoquinazoline derivatives possess useful EGF RTK 
inhibitory properties. It is also disclosed that l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea 
is inactive as an EGF RTK inhibitor. 

20 It is disclosed in International Patent Application WO 98/50370 that certain 

5-substituted quinazoline derivatives may be useful as inhibitors of serine/threonine protein 
kinases. Whilst most of the examples are 4-amino-5-phenoxyquinazolines, there is the 
disclosure of three 4-ureido-5-phenoxyquinazolines, namely of :- 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

25 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea and 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

It is disclosed by C. I. Hong et aL 7 J. Med. Chem.. 1976, 19, 555-558 that certain 
4-ammopyrazolo[3,4-<flpyrimidine derivatives possess growth inhibitory activity against 
cultured L1210 leukaemia cells. The disclosed compounds include:- 

30 l-phenyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 

l-(2n:Morophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyraz»lo[3,4-d]pyrimidin-4-yl)urea, 
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l-(4-chlorophenyl)-3-(pyrazolo[3,4-f/]pyrimidin-4-yl)urea, 
l-(2-fluorophenyi)-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea, 
l-benzyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)ureaand 
l-(3-phenylpropyl)-3-(pyrazolo[3,4-^flpyrimidin-4-yl)urea. 
5 It is disclosed in International Patent Application WO 97/03069 that certain quinoline 

and quinazoline derivatives may be useful as protein tyrosine kinase inhibitors. All of the 
disclosed examples are 4-heteroarylaminoquinazoline derivatives and none of them are 
l-heteroaryl-3-(quinazolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 98/43960 that certain 

10 3-cyanoquinoline derivatives may be useful as protein tyrosine kinase inhibitors. Almost all 
of the 398 disclosed examples were 3-cyano-4-anilinoquinoline or 
3-cyano-4-benzylaminoquinoline derivatives. There is no disclosure of any 
(3-cyanoquinolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 99/09024 that certain 

15 l-phenyl-3-(quinolin-4-yl)urea derivatives may be useful as antagonists of the human 
HFGAN72 receptor, a G-protein coupled neuropeptide receptor, and hence may be of 
potential use in the treatment of obesity. There is no disclosure as examples of any 1 -phenyl- 
s' (quinazolin-4-yl)urea or l-phenyl-3-(3-cyanoquinolin-4-yl)urea compounds. 

According to one aspect of the invention there is provided a quinazoline derivative of 

20 the Formula I 




Qi I 

wherein Q 1 is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 




la 



lb 
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A, 



H 




A 



H 



(R 1 ), 



m 



(R 1 ), 



'm 



Id 



Ic 



wherein : 



Y together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
5 provided that the group of formula Ic so formed is not a purine ring; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

mis 0, 1, 2, 3 or 4; 

10 each R 1 group, which may be the same or different, is selected from halogeno, 

trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

15 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l-6C)alkyl-(3-6C)alkynoylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

20 (^-X 1 - 

wherein X 1 is a direct bond or is selected from O, S, SO, SO2, N(R 4 ), CO, CH(OR 4 ), 
CON(R 4 ), N(R 4 )CO, S02N(R 4 ), N(R 4 )S02, OC(R 4 )2, SC(R 4 ) 2 and N(R 4 )C(R 4 ) 2 , wherein R 4 is 
hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 

25 (l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyi, or (R l ) m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
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N(R 5 ), CO, CH(OR 5 ), CON(R 5 ), N(R 5 )CO, S0 2 N(R 5 ), N(R 5 )S0 2 , CH=CH and C-C wherein 
R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
5 (l-6C)alkoxycarbonyl, N-(l-6C)alkyIcarbaraoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 
from a group of the formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is selected from CO and N(R 6 )CO, wherein R 6 is hydrogen or 
10 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyH 1 -6C)alkyl, 

and wherein any CH 2 or CH3 group within a R 1 substituent optionally bears on each 
said CH2or CH 3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
15 (l-6C)alkylsulphinyl, (l-6C)alkylsuIphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)aIkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a 
20 group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, SO2, N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, SOzNCR 7 ), N(R 7 )S02, C(R 7 >20, C(R 7 ) 2 S and N(R 7 )C(R 7 ) 2 , wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 5 is aryl, aiyl-(l-6C)alkyl, (3-7C)cycioalkyl, (3-7C)cycloalkyl- 

25 (l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

30 (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alky Sulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
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N»N-di-[(l-6C)aikyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
5 -X 4 -R 8 
wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
(l-6C)alkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)a!koxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl, or 
10 from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl- (l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, and any Q 6 group optionally bears 1 or 2 substituents, which may 

15 be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH 2 , (CH2>2 or (CH 2 >3 group; 

20 Z is O, S, N(C=N) or N(R n ), wherein R 11 is hydrogen or (l-6C)alkyl; and 

Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaryl-(l-3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-merabered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 

25 heteroatom selected from nitrogen, oxygen and sulphur, and 

Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyi, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsuiphinyl, (l-6C)alkylsulphonyl, 

30 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 

N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 
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(3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, 
N-(l-6C)aUcyl-(3-6C)alkynoylaniino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesuiphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
5 -X 6 -R 12 
wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and R 12 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]araino-(l-6C)alkyl, or from a group of the formula : 

10 -X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, S, SO, S0 2 , N(R 14 ), CO, CH(OR 14 ), 
CON(R 14 ), N(R l4 )CO, S02N(R 14 ), N(R ,4 )S0 2 , C(R 14 ) 2 0, C(R I4 ) 2 S and C(R 14 ) 2 N(R 14 ), 
wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 

15 substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 

20 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyI, N-( 1 -6C)alky lcarbamoy 1, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl<2-6C)alkanoylamino,N-(l-6C)alkyisu^ 

N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
25 (l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 15 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
30 di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 
oxo or thioxo substituents; 
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or a pharmaceutically-acceptable salt thereof; 

provided that the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
5 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 

145-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyI)urea. 

l-phenyl-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-^/|pyrimidin-4-yl)urea, 

l-(3-chlorophenyl)-3-(pyrazolo[3,4-^|pyrimidin-4-yl)urea, 
10 l-(4-chlorophenyl)-3-(pyrazolo[3,4^pyrimidin-4-yl)urea, 

l-(2-fluorophenyl)-3-»(pyrazolo[3,4-rf)pyrimidin-4-yl)urea, 

l-benzyl-3-(pyrazoIo[3,4-flfjpyrimidin-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyrazolo[3,4-^/]pyrimidin-4-yl)urea are excluded. 

In this specification the generic term "alkyl" includes both straight-chain and 
15 branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 

are specific for the straight-chain version only and references to individual branched-chain 

alkyl groups such as "isopropyl" are specific for the branched-chain version only. An 

analogous convention applies to other generic terms. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
20 above may exist in optically active or racemic forms by virtue of one or more asymmetric 

carbon atoms, the invention includes in its definition any such optically active or racemic 

form which possesses the above-mentioned activity. The synthesis of optically active forms 

may be carried out by standard techniques of organic chemistry well known in the art, for 

example by synthesis from optically active starting materials or by resolution of a racemic 
25 form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory 

techniques referred to hereinafter. 

It is to be understood that the hydrogen atom which is shown at the 2-position in each 

of the part structures of the formulae la, lb, Ic and Id indicates that that position remains 

unsubstituted by any R l group. 
30 Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for any one of the *Q* groups (Q 2 to Q 7 ) when it is aryl or for the aryl 

group within a group is, for example, phenyl or naphthyl, preferably phenyl. 
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A suitable value for a (3-7C)cycloalkyl group within Q 2 or for Q 3 or Q 4 when it is 
(3-7C)cycloalkyl is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl or bicyclo[2.2. l]heptyl and a suitable value for Q 3 or Q 4 when it is 
(3-7C)cycloalkenyl is, for example, cyclobutenyl, cyclopentenyl, cyciohexenyl or 
5 cycloheptenyl. 

A suitable value for Q 2 when it is a 5- or 6-raembered monocyclic or a 9- or 
10-membered bicyclic heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally 
containing a further heteroatom selected from nitrogen, oxygen and sulphur is, for example, 
pyrrolyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
10 thiadiazolyl, triazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, indolyl, 
benzoxazolyl, benzimidazolyl, benzothiazoiyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably isoxazolyl, 
1,2,3-triazolyl, pyridyl, benzothiazoiyl, quinolyl or quinazolinyl 

A suitable value for any one of the Q' groups, Q 3 to Q 7 ,when it is heteroaryl or for the 

15 heteroaryl group within a group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 

20 benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazoiyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably 
thienyl, 1,2,3-triazolyl, pyridyl, quinolyl, quinazolinyl or quinoxalinyl. 

A suitable value for any one of the *Q' groups, Q 3 to Q 7 , when it is heterocyclyl or for 
the heterocyclyl group within a 'Q' group is, for example, a non-aromatic saturated or 

25 partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofiiranyl, 
tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-l,4-thiazinyl, 
l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, 
dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or tetrahydropyrimidinyl, preferably 

30 pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 
piperidino, piperidin-3-yl, piperidin-4-yl, homopiperidin-l-yl, piperazin-l-yl or 
homopiperazin-l-yl, more preferably piperidin-4-yL A suitable value for such a group which 
bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl, 
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2-thioxopyrrolidinyI, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 2-oxopiperidinyl, 
2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyi. 

A suitable value for a *Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 
heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises 
5 corresponding suitable values for *Q' groups when, for example, rather than a 
heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloalkyl-(l-6C)alkyl, 
(3-7C)cycioalkenyl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present 

When, as defined hereinbeforcY 1 together with the carbon atoms to which it is 
attached forms a 5- or 6-membered aromatic or partially unsaturated ring comprising 1 to 3 

10 heteroatoms selected from O, N and S (provided that the group of formula Ic so formed is not 
a purine ring), ring Y 1 is suitably unsaturated or partially unsaturated wherein a -CH2- group 
can optionally be replaced by a -CO- group and a ring nitrogen atom may optionally bear a 
(l-6C)alkyl group. Diradicals of suitable fused Y 1 rings include thiendiyl, furandiyl, 
pyrazoiediyl, oxazolediyl, isoxazolediyl, thiazolediyl, isothiazolediyl, 1,2,3-oxadiazolediyl, 

15 1,2,3-triazolediyl, pyridinediyl, pyrimidinediyl, pyrazinediyl, pyridazinediyl and 

1,3,4-triazinediyL Examples of suitable bicyclic rings of formula Ic formed by the fusion of 
ring Y 1 to the adjacent pyrimidine ring include furopyrimidinyl, thienopyrimidinyl, 
pyrrolopyrimidinyl, pyrroUnopyrimidinyl, oxopyrroiinopyrimidinyl, oxazolopyrimidinyl, 
oxazolinopyrimidinyl, oxooxazolinopyrimidinyl, isoxazolopyrimidinyl, thiazolopyrimidinyl, 

20 thiazolinopyrimidinyl, oxothiazolinopyrimidinyl, isothiazolopyrimidinyl, 
oxoimidazolinopyrimidinyl, pyrazolopyrimidinyl, pyrazolinopyrimidinyl, 
oxopyrazolinopyrimidinyl, pyridopyrimidinyl, pyrimidopyrimidinyl and pteridinyl. Preferably 
the bicychc ring of formula Ic is furo[3,2-JJpyrimidinyl, furo[2,3-J]pyrimidinyl, 
thieno[3,2-rfJpyrimidinyl, thieno[2,3-^/Jpyrimidinyl, pyrrolo[3,2-d]pyrimidinyl, 

25 pyrrolo[2,3-J]pyrimidinyl, oxazolo[5,4-</]pyrimidinyl, oxazolo[4,5-<flpyrimidinyl, 
thiazolo[5,4-<flpyrimidinyl, thiazolo[4,5-^]pyrimidinyl, pyrido[2,3-</Jpyrimidinyl, 
pyrido[3,4-<f]pyrinudinyl, pyrido[4,3-J]pyrimidinyl, pyrido[3,2-</]pyrimidinyl, 
pyrimido[4,5-</)pyrimidinyl, pyrimido[5,6-<flpyrimidinyl or pteridinyl. More specifically the 
bicyclic ring of formula Ic is 6-oxopyrrolino[2,3-rf]pyrimidin-4-yl, 

30 6-oxopyrroimo[3,2-*flpyrinudin-4-yl, 2-oxooxazolino[5,4-d]pyrimidin-7-yi, 
2-oxothiazolino[5,4-^pyrimidin-7-yl, 2-oxooxazolino[4,5-*flpyrimidin-7-yl, 

2- oxothiazolino[4,5-^pyrimidin-7-yl, 2-oxoimidazolino[4,5-<flpyrimidin-7-yl, 

3- oxopyrazolino[3,4-^pyrimidin-4-yl or 3-oxopyrazolino[4,3-^pyrimidin-7-yl. Further 
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preferred bicyclic rings of formula Ic include thieno[3,2-<flpyrimidinyl, 
thieno[2,3-<flpyrimidinyl, thiazolo[5,4-^pyriraidinyl, pyridof^-djpyrimidinyl, 
pyridoP^-dOpyrimidinyl, pyrido[4,3-^]pyrimidinyl, pyrido[3,2-<flpyrimidinyl and pteridinyl, 
more specifically thieno[3,2-<flpyrimidin-4-yl, thieno[2,3-rfjpyrimidin-4-yl, 
5 thiazolo[5,4-^fjpyrimidin-7-yi, pyrido[2,3-<flpyrimidin-4-yl, pyrido[3,4-*flpyrimidin-4-yl, 
pyrido[4,3-^lpyrimidin-4-yl, pyrido[3,2-<flpyrimidin-4-yl and pteridin-4-yl. 

When, as defined hereinbefore, Y 2 together with the carbon atoms to which it is 
attached forms a 5- or 6-membered aromatic or partially unsaturated ring comprising 1 to 3 
heteroatoms selected from O, N and S, ring Y 2 is suitably unsaturated or partially unsaturated 

10 wherein a -CH 2 - group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y 2 rings include 
thiendiyl, furandiyi, imidazoiediyl, pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, 
isothiazolediyl, 1,2,3-oxadiazolediyl, 1,2,3-triazolediyI, pyridinediyl, pyrimidinediyl, 
pyrazinediyl, pyridazinediyi and 1,3,4-triazinediyl. Examples of suitable tricyclic rings of 

15 formula Id formed by the fusion of ring Y to the adjacent quinazoline ring include 

imidazoquinazolinyl, oxazoloquinazolinyl, thiazoloquinazolinyl, [l,2,3]triazoloquinazolinyl, 
pyrazoloquinazolinyl, pyrroloquinazolinyl, oxoimidazolinoquinazolinyl, 
oxooxazolinoquinazolinyl, oxothiazolinoquinazolinyl and oxopyrazolinoquinazolinyl. 
Preferably the tricyclic ring of formula Id is 3H-imidazo[4,5-£]quinazolinyl, 

20 oxazolo[4,5-g]quinazolinyl, thiazolo[4,5-g]quinazolinyl, 

3H-[l,2,3]triazolo[4,5-£]quinazolinyl, lH-pyrazolo[3,4-g]quinazolinyl, 
6H-pyrrolo[2,3-£]quinazolinyl, 2-oxo- 1 ,2-dihydro-3H-imidazo[4,5-^]quinazolinyl, 

2- oxo- 1 ,2-dihydrooxazolo[4,5-£]quinazolinyl, 2-oxo- 1 ,2-dihydrothiazolo[4,5-£]quinazolinyl, 

3- oxo-2,3-dihydro-lH-pyrazolo[3,4-^]quinazolinyl, pyrido[2,3-£]quinazolinyl, 

25 pyrimidino[4,5-£]cinnolinyl, pyrimidino[4,5-£]quinazolinyl, pyrazino[2,3-£]quinazolinyl, 

7- oxo-6,7-dihydropyrido[23-£]quinazolinyl, pyrazino[2,3-£]quinazolinyl and 

8- oxo-8,9-dihydropyrazmo[2,3-g]quinazolinyl. More specifically the tricyclic ring of 
formula Id is 3H-imidazo[4,5-£]quinazolin-8-yl, oxazolo[4,5-£]quinazolin-8-yl, 
thiazolo[4,5-£]quinazolin-8-yl, 3H-[l,2,3]triazolo[4,5-^]quinazolin-8-yl, 

30 lH-pyrazolo[3,4-£]qumazolin-8-yl, 6H-pyrrolo[2,3-^]quinazolin-4-yl, 2-oxo- 

1 ,2-dihydro-3H-imidazo[4,5-#]quinazolin-8-yl, 2-oxo- 1 ,2-dihydrooxazolo[4,5-£]quinazolin- 
8-yl, 2-oxo- l,2-dihydrothiazolo[4,5-£]quinazolin-8-yl, 3-oxo-2,3-dihydro- 
lH-pyrazoio[3,4-£]quinazolin-8-yl, pyrido[23-g]quinazolin-4-yl, 
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pyrimidino[4,5-#]cinnoiin-9-yI, pyrimidino[4,5-£]quinazolin-4-yl, 
pyrazino[2,3-£]quinazolin-4-yl, 7-oxo-6,7^ihydropyrido[2,3-£]quinazolin-4-yl, 
pyrazino[2,3-£]quinazolin-4-yl or 8-oxo-8,9-dihydropyrazino[2,3-g]quinazolin-4-yl. Further 
preferred tricyclic rings of formula Id include 3-methyl-3H-imidazo[4,5-g]quinazolin-8-yl, 
5 3-methyl-3H-[l,2,3]triazolo[4,5-^]quinazolin-8-yl, 3-methyl-2-oxo-l,2-dihydro- 
3H-imidazo[4,5-£]quinazolin-8-yl, pyrazino[2,3-£]quinazoiin-4-yi and 9-methyl-8-oxo- 
8,9<lihydropyrazino[2,3-g]quinazolin-4-yL 

Suitable values for any of the *R* groups (R 1 to R 16 ), or for various groups within an 
R substituent, or within a substituent on Q include:- 



10 forhalogeno 
for (l-6C)alkyl: 
for (2-8C)alkenyl: 
for (2-8C)alkynyl: 
for(l-6C)alkoxy: 

15 for (2-6C)alkenyloxy: 
for (2-6C)alkynyloxy: 
for (l-6C)alkylthio: 
for (l-6C)alkylsulphinyl: 
for (l-6C)alkylsulphonyl: 

20 for (l-6C)alkylamino: 

for di-[(l-6C)alkyl]amino: 
for (l-6C)alkoxycarbonyl: 



25 



for N-( 1 -6C)alkylcarbamoyl: 



for N t N-di-[(l-6C)alkyl]carbaraoyl: 



30 for (2-6C)alkanoyl: 
for (2-6C)alkanoyloxy: 
for (2-6C)alkanoylamino: 



fluoro, chloro, bromo and iodo; 

methyl, ethyl, propyl, isopropyl and tert-butyl; 

vinyl, allyl and but-2-enyl; 

ethynyl, 2-propynyl and but-2-ynyl; 

methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

vinyloxy and allyloxy; 

ethynyloxy and 2-propynyloxy; 

methylthio, ethylthio and propylthio; 

methylsulphinyl and ethylsulphinyl; 

methylsulphonyl and ethylsulphonyl; 

methylamino, ethylamino, propylamino, 

isopropylamino and butylamino; 

dimethylamino, diethylamino, N-ethyl- 

N-methylamino and diisopropylamino; 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 

and tert-butoxycarbonyl; 

N-methylcarbamoyl, N-ethylcarbamoyl and 

N-propylcarbamoyl; 

N,N-dimethylcarbamoyl, N-ethyl- 

N-methylcarbamoyl and N,N-diethylcarbamoyl; 

acetyl and propionyl; 

acetoxy and propionyloxy; 

acetamido and propionamido; 
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for N-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
for N-( 1 -6C)alky Isulphamoyl: N-methy Isulphamoyl and N-ethylsulphamoyl; 

for N,N-di-[(l-6C)alkyl]sulpharaoyl: N,N-dimethy Isulphamoyl; 

for (l-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino; 

5 for N-(l-6C)alkyl-(l-6C)alkanesulphonylamino: N-methylmethanesulphonylamino and 

N-methylethanesulphonylamino; 
for (3-6C)alkenoylamino: acrylamido, methacrylamido and crotonamido; 

for N-(l-6C)alkyl-(3-6C)alkenoylamino: N-methy lacry lam ido and N-methylcrotonamido; 
for (3-6C)alkynoylamino: propiolamido; 
10 for N-(l-6C)alkyl-(3-6C)alkynoylamino: N-methylpropiolamido; 

for amino-(l-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and 

3-aminopropyl; 

for (l-6C)alkylamino-(l-6C)alkyl: methylaminomethyl, ethylaminomethyl, 

1-methylaminoethyl, 2-methylaminoethyi, 
15 2-ethylaminoethyl and 3-methylaminopropyl; 

for di-[(l-6C)alkyl]amino-( l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1- dimethylaminoethyl, 2-dimethylaminoethyl and 
3-dimethylaminopropyl; 
chloromethyi, 2-chloroethyl, 1-chloroethyl and 
3-chloropropyl; 

hydroxy methyl, 2-hydroxyethyl, 1-hydroxyethyl and 
3-hydroxypropyl; 

for ( 1 -6C)alkoxy-( 1 -6C)alkyl: methoxymethyl, ethoxymethyl, 1 -methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 
25 3-methoxypropyl; 

for cyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 

3- cyanopropyl; 

for (2-6C)alkanoylamino-(l-6C)alkyl: acetamidomethyl, prop ionamidom ethyl and 

2-acetamidoethyl; and 
30 for (l-6C)alkoxycarbonylamino-(l-6C)alkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
tert-butoxycarbonylaminomethyl and 
2-methoxycarbonylaminoethyL 



20 



for halogeno-(l-6C)alkyl: 



for hydroxy-(l-6C)alkyl: 
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A suitable value for (R l ) m or for a substituent on Q 2 when it is (l-3C)alkylenedioxy is, 
for example, methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent 
ring positions. 

When, as defined hereinbefore, an R 1 group forms a group of the formula Q 3 -X*- and, 
5 for example, X 1 is a OC(R 4 >2 linking group, it is the carbon atom, not the oxygen atom, of the 
OC(R 4 )2 linking group which is attached to the quinazoline-like ring such as the ring of 
formula la and the oxygen atom is attached to the Q group. Similarly, when, for example a 
CH 3 group within a R l substituent bears a group of the formula -X 3 -Q 5 and, for example, X 3 is 
a C(R 7 >20 linking group, it is the carbon atom, not the oxygen atom, of the C(R 7 >20 linking 
10 group which is attached to the CH 3 group and the oxygen atom is linked to the Q 5 group. A 
similar convention applies to the attachment of the groups of the formulae Q 4 -X 2 - and -X 7 -Q 7 . 

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 
R 1 substituent may be optionally separated by the insertion into the chain of a group such as 

0, CON(R 5 ) or C=C. For example, insertion of a C=C group into the ethylene chain within a 
15 2-morpholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group and, for example, 

insertion of a CONH group into the ethylene chain within a 3-methoxypropoxy group gives 
rise to, for example, a 2-(2-methoxyacetamido)ethoxy group. 

When, as defined hereinbefore, any CH2=CH- or HC=C- group within a R 1 substituent 
optionally bears at the terminal CH2= or HC= position a substituent such as a group of the 

20 formula Q 4 -X 2 - wherein X 2 is, for example, NHCO and Q 4 is a heterocyclyl-(l-6C)alkyl 
group, suitable R l substituents so formed include, for example, N-[heterocyclyl- 
(l-6C)alkyl]carbamoylvinyl groups such as N-(2-pyrrolidin-l-ylethyl)carbaraoyl vinyl or 
N-[heterocyclyl-(l-6C)alkyl]carbamoylethynyl groups such as N-(2-pyrrolidin- 
1 -y lethyl)carbamoylethy ny 1. 

25 When, as defined hereinbefore, any CH 2 or CH3 group within a R 1 substituent 

optionally bears on each said CH2 or CH3 group one or more halogeno substituents, there are 
suitably 1 or 2 halogeno substituents present on each said CH2 group and there are suitably 

1, 2 or 3 halogeno substituents present on each said CH3 group. 

When, as defined hereinbefore, any CH2or CH3 group within a R 1 substituent 
30 optionally bears on each said CH2 or CH 3 group a substituent as defined hereinbefore, suitable 
R l substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
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3-morpholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino- 
2-hydroxypropoxy, hydroxy-substituted (l-6C)alkylamino-(2-6C)alkoxy groups such as 

2- hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(l-6C)alkyl]amino-(2-6C)alkoxy 
groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl- 

5 (l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 

3- morpholinopropylamino, hydroxy-substituted amino-(2-6C)alkylamino groups such as 
3-amino-2-hydroxypropylamino, hydroxy-substituted ( l-6C)alkylamino-(2-6C)alkylamino 
groups such as 2-hydroxy-3-methylaminopropylamino, hydroxy-substituted 
di-[(l-6C)alkyl]amino-(2-6C)alkylamino groups such as 3-dimethylamino- 

10 2-hydroxypropylamino, hydroxy-substituted (l-6C)alkoxy groups such as 2-hydroxyethoxy, 
(l-6C)alkoxy-substituted (l-6C)alkoxy groups such as 2-methoxyethoxy and 
3-ethoxypropoxy, (l-6C)alkylsulphonyl-substituted (l-6C)alkoxy groups such as 
2-methylsulphonylethoxy and heterocyclyl-substituted (l-6C)alkylamino-(l-6C)aikyl groups 
such as 2-morpholinoethylaminomethyl, 2-piperazin-l-ylethylaminomethyl and 

15 3-morpholinopropylaminomethyL 

A suitable pharraaceutically-accep table salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 

20 which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

According to a further aspect of the invention there is provided a quinazoline 

25 derivative of the Formula I 




Q 1 I 
wherein Q 1 is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 
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wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
5 aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
provided that the group of formula Ic so formed is not a purine ring; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

10 m is 0, 1,2, 3 or 4; 

each R 1 group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 

15 (l-6C)alkylamino, di-[(l-6C)alkyi]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3 6C)alkenoylamino, (3-6C)alkynoylamino, N-( 1 -6C)alkyl-(3-6C)alkynoylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 

20 N-( 1 -6C)alkyl-( 1 -6C)alkanesulphonylamino, or from a group of the formula : 

Q 3 -X l - 

wherein X 1 is a direct bond or is selected from O, S, SO, SO2, N(R 4 ), CO, CH(OR 4 ), 
CON(R 4 ), N(R 4 )CO, S02N(R 4 ), N(R 4 )S02, OC(R 4 >2, SC(R 4 >2 and N(R 4 )C(R 4 ) 2 , wherein R 4 is 
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hydrogen or (l-6C)alkyl, and Q 3 is aryi, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R l ) m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
5 are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R 5 ), CO, CH(OR 5 ), CON(R 5 ), N(R 5 )CO, S0 2 N(R 5 ), N(R 5 )S0 2 , CH=CH and C-C wherein 
R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R l substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
10 (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyi]carbamoyl, 

amino-(l-6C)aIieyl, (l-6C)alkylamino-(l-6C)alkyl and dH(l-6C)alkyl]amino-(l-6C)alJcyl or 
from a group of the formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is selected from CO and N(R 6 )CO, wherein R 6 is hydrogen or 
15 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyH l-6C)alkyl, 

and wherein any CH 2 or CH3 group within a R l substituent optionally bears on each 
said CH 2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
20 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulpharaoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a 
25 group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, SC^, N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, S02N(R 7 ), N(R 7 )S02, C(R 7 )20, C(R 7 ) 2 S and N(R 7 )C(R 7 ) 2 , wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
30 (l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl- (l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
5 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoyla^ 

N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
10 (l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 4 -R 8 

wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
(l-6C)alkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)aIkyl or 
15 di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l~6C)alkyl, 

20 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH 2 , (CH 2 >2 or (CH 2 >3 group; 

Z is O, S, N(C=N) or N(R n ), wherein R u is hydrogen or (l-6C)alkyl; and 

25 Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloa!kyl, heteroaryl, heteroaryl-(l-3C)alkyl 

or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-merabered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoras and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 

30 Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
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(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alky [sulphonyl, 
(l-6C)alkylaraino, di-[(l-6C)aikyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylaraino, 
5 (3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylaraino, 
N-(l-6C)alkyl-(3-6C)alkynoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesuiphonylamino, or from a group of the formula : 

-X 6 -R 12 

10 wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and R 12 is halogeno-(l-6C)alkyl, hydroxy^ l-6C)alky 1, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X 7 -Q 7 

15 wherein X 7 is a direct bond or is selected from O, S, SO, S0 2 , N(R 14 ), CO, CH(OR 14 ), 
CON(R 14 ), N(R 14 )CO, S0 2 N(R 14 ), N(R l4 )S0 2 , C(R 14 ) 2 0, C(R 14 ) 2 S and C(R 14 ) 2 N(R 14 ), 
wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 
substituted with a (l-3C)alkylenedioxy group, 

20 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 

25 di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
NKl-6C)alkyH2-6C)alkanoylam^ 

N,N-di-[( l-6C)alkyl]sulphamoyl, ( 1 -6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
30 -X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 15 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
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cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 

di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 

oxo or thioxo substituents; 
5 or a pharmaceutically-acceptable salt thereof; 

provided that the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-broraophenyl)urea, 
10 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

1 -phenyl-3-(pyrazolo[3,4-</] pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-rfJpyrimidin-4-yl)urea, 

l-(3-chlorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4>yl)urea, 

l-(4-chlorophenyl)-3-(pyrazolo[3,4-rf]pyriniidin-4-yl)urea, 
15 l-(2-fluorophenyl)-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 

l-benzyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea are excluded. 

Particular novel compounds of the invention include, for example, 

(i) quinazoline derivatives of the Formula II 



wherein each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore; 
(ii) quinoline derivatives of the Formula in 




20 



II 
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(R 1 ) 




N H 



III 



wherein each of in, R*, R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore; 
(iii) pyriraidine derivatives of the Formula IV 



R \A ; 



IV 



(R 1 )m 

5 wherein each of m, R 1 , Y l , R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore; 
and 

(iv) quinazoline derivatives of the Formula V 

R3 



(R 1 ), 




V 



m 



wherein each of m, R l , Y 2 , R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore. 
10 Subject to the provisos described hereinbefore, further particular novel compounds of 

the invention include, for example, quinazoline derivatives of the Formula n, or 



pharmaceutically-acceptable salts thereof, wherein, unless otherwise stated, each of m, R 1 , R 2 , 
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R 3 , Z and Q 2 has any of the meanings defined hereinbefore or in paragraphs (a) to (o) 
hereinafter :- 

(a) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
5 (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl] amino, 

N-( 1 -6C)alkylcarbamoyl, N,N-di>[(l-6C)alkyl]carbamoyl, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alkyl-(3-6C)alkynoylamino, 
or from a group of the formula : 

10 Q 3 -X l - 

wherein X 1 is a direct bond or is selected from O, N(R 4 ), CON(R 4 ), N(R 4 )CO and OC(R 4 ) 2 
wherein R 4 is hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, cycloalkyi- 
(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 

15 are optionally separated by the insertion into the chain of a group selected from O, N(R 5 ), 
CON(R 5 ), N(R 5 )CO, CH=CH and C=C wherein R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 

20 (l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyI]amino-(l-6C)alkyl or from a group of the 
formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is CO or N(R 6 )CO, wherein R 6 is hydrogen or (l-6C)alkyl, and 
Q 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
25 and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 

said CH 2 or CH3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, or from a group of the 
formula : 

X 3 -Q 5 

30 wherein X 3 is a direct bond or is selected from O, NCR 6 ), CON(R 7 ), N(R 7 )CO and C(R 7 ) 2 0, 
wherein R 7 is hydrogen or (l-6C)alkyl, and Q 5 is heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl or heterocyclyl-(l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyI, amino-(l-6C)alkyl, 
5 (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, (2-6C)alkanoylamino- 
(l-6C)alkyl and (l-6C)alkoxycarbonylaraino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on R l optionally bears 1 or 2 
oxo substituents; 

(b) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
10 halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)allcenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
N- ( 1 -6C)alkylcarbam oy 1 , N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alkyl-(3-6C)alkynoylamino, 
15 or from a group of the formula : 

Q 3 -X'- 

wherein X 1 is a direct bond or is selected from O, N(R 4 ), CON(R 4 ), N(R 4 )CO and OC(R 4 ) 2 

wherein R 4 is hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl- 

(l-6C)alkyl, heterocyclyl orheterocyclyl-(l-6C)alkyi, 
20 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, N(R 5 ), 

CON(R 5 ), N(R 5 )CO, CH=CH and C-C wherein R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH2=CH- or HOC- group within a R 1 substituent optionally bears at 

the terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
25 N-(l-6C)alkylcarbamoyl, I^N-di-Kl-eQalkyllcarbamoyl, amino-(l-6C)alkyl, 

( 1 -6C)alky lamino-( 1 -6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or from a group of the 

formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is CO or NCR^CO, wherein R 6 is hydrogen or (l-6C)alkyl, and 
30 Q 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
said CH2 0r CH3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
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(l-6C)alkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, or from a group of the 
formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, N(R 6 ), CON(R 7 ), N(R 7 )CO and C(R 7 ) 2 0, 
5 wherein R 7 is hydrogen or (l-6C)alkyl, and Q 5 is heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryi, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy, 
10 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 

(c) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylamino, 
15 diethylamino, dipropylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, 
propionamido, acrylamido and propiolamido, or from a group of the formula : 

Q 3 -X ! - 

wherein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, cyclopropylmethyl, thienyl, 1-imidazolyl, 1,2,3-triazolyl, pyridyl, 

20 2-imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyi, 
pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyI, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, 
l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 
homopiperidin-l-yl, piperazin-l-yl, homopiperazin-l-yl, 2-pyrrolidin-l-ylethyl, 
3-pyrrolidin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 

25 2-morpholinoethyl, 3-morpholinopropyl, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethyl, 
3-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 
piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 

2- homopiperidin- 1-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 

30 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C=C, 
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and wherein any CH2=CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N,N-dimethylcarbamoyl, 
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl, 
5 2-methylaminoethyi, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminomethyl, 
2-dimethylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of 
the formula : 

Q 4 -X 2 - 

10 wherein X 2 is a direct bond or is CO, NHCO or N(Me)CO and Q 4 is pyridyl, pyridylmethyl, 

2- pyridylethyi, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 

3- pyrrolidin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

3- pyrrolidin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 
15 4-morpholinobutyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 

4- piperidinobutyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 
2-piperidin-4-ylethyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 
4-piperazin- 1-ylbutyl, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
20 said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 

methylsulphonyl, methylamino and dimethylamino, or from a group of the formula : 

-X 3 ~Q 5 

wherein X 3 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 5 is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
25 piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 
1-ylpropyl, 

30 and wherein any aryl, heteroaryl or heterocyciyl group within a substituent on R l 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, 
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aminomethyl, methylaminomethyl, dimethylaminomethyl, acetamidomethyl, 
methoxycarbonylaminoraethyl, ethoxycarbonylaminomethyl and 
tert-butoxycarbonylaminomethyl, 

and wherein any heterocyclyl group within a substituent on R ! optionally bears 1 or 2 
5 oxo substituents; 

(d) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino, dipropylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, 
10 propionamido, acrylamido and propiolamido, or from a group of the formula : 

Q 3 -X l - 

wherein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, thienyl, 1,2,3-triazolyl, pyridyl, 2-(l,2,3-triazolyl)ethyl, 
3-(l,2,3-triazolyi)propyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyi, pyrrolidin-l-yl, 
15 pyrrolidin-2-yl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
piperidin-3-yl, piperidin-4-yl, homopiperidin-l-yl, piperazin-l-yl, horaopiperazin-l-yl, 

2- pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

3- pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-(l,l-dioxotetrahydro- 
4H- 1 ,4-thiazin-4-yl)ethyl, 3-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propyl, 

20 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 

piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-homopiperidin-l-yiethyl, 3-homopiperidin- 
1-ylpropyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 
3-homopiperazin- l~ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
25 are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C=C, 

and wherein any CH2=CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N,N-dimethyicarbamoyl, 
30 aminomethyl, 2-aminoethyl, methylaminomethyl, 2-methylaminoethyl, dimethylaminomethyl 
or 2-dimethylaminoethyl, or from a group of the formula : 

Q 4 -X 2 - 
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wherein X 2 is a direct bond or is CO, NHCO or N(Me)CO and Q 4 is pyridyl, pyridylmethyl, 
2-pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyrroiidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

5 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 

3- ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 
1-ylpropyl, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
10 methylsulphonyl, methylamino and dimethylamino, or from a group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 5 is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidin- 
15 2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

3-raorphoiinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 

1- ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
20 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(e) m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
25 6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, dimethylamino, diethylamino, 
acetamido, propionamido, benzyloxy, cyclopropylmethoxy, 2-imidazol-l-ylethoxy, 
3-imidazol- 1 -y lpropoxy , 2-( 1 ,2,3-triazol- 1 -y l)ethoxy , 3-( 1 ,2,3-triazol- 1 -yl)propoxy , 
pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 
30 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 
pyrrolidin-l-yl, morpholino, piperidino, piperazin-l-yl, 2-pyrrolidin-l-ylethoxy, 
3-pynrolidin-l-y lpropoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 
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3-morpholinopropoxy, 2-(l, l-dioxotetrahydro-4H- l,4-thiazin-4-yl)ethoxy, 
3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy , 2-piperidinoethoxy , 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 

2- piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 

5 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperazin- 1 -ylpropoxy , 2-homopiperazin- 1 -y lethoxy , 3-homopiperazin- 1 -ylpropoxy , 
2-pyrrolidin- 1 -ylethylamino, 3-pyrrolidin- 1 -ylpropylamino, pyrrolidin-3-y lamino, 
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino, 
2-morpholinoethy lamino, 3-morpholinopropy lamino, 2-(l,l-dioxotetrahydro- 

10 4H- 1 ,4-thiazin-4-y l)ethylamino, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propylamino, 

2- piperidinoethy lamino, 3-piperidinopropylamino, piperidin-3-ylamino, 
piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino, 
piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino, 2-homopiperidin- 1 -ylethylamino, 

3- homopiperidin- 1 -ylpropylamino, 2-piperazin- 1 -ylethylamino , 3-piperazin- 1 -ylpropylamino, 
1 5 2-homopiperazin- 1 -ylethylamino or 3-homopiperazin- 1 -y lpropy lam ino , 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and C=C, 

and when R 1 is a vinyl or ethynyl group, the R l substituent optionally bears at the 
20 terminal CH2= or HC= position a substituent selected from 

N-(2-dimethylaminoethyl)carbamoyl, N-(3-dimethylaminopropyl)carbamoyl, 
methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, 
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and 

4- dimethylaminobutyl, or from a group of the formula : 
25 Q 4 -X 2 " 

wherein X 2 is a direct bond or is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 
2-imidazolylethyl, 3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, 
pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin- 1-ylpropyl, 4-pyrrolidin-l-ylbutyl, 
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, morpholinomethyl, 
30 2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl, 
2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl, 
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2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, piperazin-l-ylmethyl, 
2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 4-piperazin-l-ylbutyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CFhor CH 3 group a substituent selected from hydroxy, amino, methoxy, 
5 methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R 1 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluorornethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, aminomethyl, 
acetamidomethyl and tert-butoxycarbonylaminomethyl, 
10 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 

(f) m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, dimethylamino, diethylamino, 
15 acetamido, propionamido, benzyloxy, 2-(l,2,3-triazol-l-yl)ethoxy, 3-(l,2,3-triazol- 

1- yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 

2- pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 
2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, pyrrolidin- 

2- ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 
20 3-morpholinopropoxy, 2-(l , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 

3- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy , 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 
2-piperidin-3-ylethoxy, piperidin-4-ylraethoxy, 2-piperidin-4-ylethoxy, 2-homopiperidin- 
1-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

25 2-homopiperazin-l-ylethoxy or 3-homopiperazin-l-ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and OC, 

and when R 1 is a vinyl or ethynyl group, the R 1 substituent optionally bears at the 
30 terminal CH2= or HC= position a substituent selected from 

N-(2-dimethylaminoethyl)carbamoyl or N-(3-dimethylaminopropyl)carbamoyl, or from a 
group of the formula : 
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Q 4 -X 2 - 

wherein X 2 is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 2-imidazolylethyl, 
3-imidazolyipropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, 2-pyrrolidin-l-ylethyl, 
3-pyrrolidin-l-yipropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 
5 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin- 
3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin- 

1- ylethyl or 3-piperazin-l-ylpropyl, 

and wherein any CH 2 or CH3 group within a R l substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
10 methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R l 
optionally bears 1 or 2 substituents, which may be the same or different, selected from flubro, 
chloro, trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
15 oxo substituents; 

(g) each of R 2 and R 3 is hydrogen or methyl; 

(h) each of R 2 and R 3 is hydrogen; 

(i) Z is O, S or N(R n ), wherein R 11 is hydrogen or (l-6C)alkyl; 

(j) Z is O, S, N(R n ), wherein R u is hydrogen, methyl, ethyl or propyl; 
20 (k) Z is O; 

(1) Q 2 is phenyl, benzyl, a-methylbenzyl, phenethyl, naphthyl, l-(l-naphthyl)ethyl or 

2- phenylcyclopropyl which is optionally substituted with 1, 2 or 3 substituents, which may be 
the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, 

25 di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoylamino, or from a group of the formula : 

-X 6 -R 12 

wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and R 12 is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, amino-(l-6C)alkyl, 
30 (l-6C)alkylamino-(l-6C)alkyl or di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the 
formula : 
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wherein X 7 is a direct bond or is selected from O, N(R 14 ), CO, CON(R 14 ), N(R l4 )CO and 
C(R 14 >20, wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is phenyl, benzyl, heteroaryl 
or heteroaryHl-6C)alkyl, 

and wherein any phenyl or heteroaryl group within a substituent on Q 2 optionally bears 
5 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy; 

(m) Q 2 is phenyl, benzyl, a-methylbenzyl or phenethyl which is optionally substituted with 
1, 2 or 3 substituents, which may be the same or different, selected from fluoro, chloro, 
bromo, trifluoromethyl, cyano, nitro, hydroxy, methyl, ethyl, propyl, tert-butvL vinyl, ethynyl 
10 and methoxy, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O and CO, and Q 7 is phenyl, benzyl, pyridyl or 
pyridylmethyl, and wherein any phenyl or pyridyl group within a substituent on Q 2 optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 

15 trifluoromethyl, hydroxy, amino, methyl and methoxy; 

(n) Q 2 is phenyl, benzyl or phenethyl which is substituted with 1, 2 or 3 substituents, 
which may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, nitro, hydroxy, methyl, ethyl, propyl, tert-butyl, vinyl, ethynyl and methoxy provided 
that at least one substituent is located at an ortho position (for example the 2-position on a 

20 phenyl group); and 

(o) Q 2 is phenyl, benzyl or phenethyl which is substituted with 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, cyano, 
nitro, hydroxy, methyl, ethyl, propyl, tert-butyl, vinyl, ethynyl and methoxy provided that two 
substituents are located at ortho positions (for example the 2- and 6-positions on a phenyl 
25 group). 

Further particular novel compounds of the invention include, for example, quinoline 
derivatives of the Formula III, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined 
hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore. 
30 Further particular novel compounds of the invention include, for example, pyrimidine 

derivatives of the Formula IV, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R l , R 2 , R 3 , Z and Q 2 has any of the meanings defined 
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hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore and Y 1 has any of 
the meanings defined hereinbefore or in paragraphs (a) to (c) hereinafter 

(a) bicyclic rings formed by the fusion of ring Y 1 to the adjacent pyrimidine ring include 
thieno[3,2-t/]pyrimidin-4-yl, thieno[2,3-<flpyrimidin-4-yl, thiazolo[5,4-tf|pyrimidin-7-yl, 

5 pyrido[2,3-</]pyrimidin-4-yl, pyrido[3,4-d]pyrimidin-4-yl, pyrido[4,3-^pyrimidin-4-yl and 
pyrido[3,2-rf]pyrimidin-4-yl; 

(b) bicyclic rings formed by the fusion of ring Y l to the adjacent pyrimidine ring include 
thieno[3,2-rf]pyrimidin-4-yl, pyrido[3,4-*flpyrimidin-4-yl, pyrido[4,3-^pyrimidin-4-yl and 
pyrido[3,2-d]pyrimidin-4-yl; and 

10 (c) the bicyclic ring formed by the fusion of ring Y 1 to the adjacent pyrimidine ring is 
thieno[3,2-rf]pyrimidin-4-yl. 

Further particular novel compounds of the invention include, for example, quinazoline 
derivatives of the Formula V, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined 

15 hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore and Y 2 has any of 
the meanings defined hereinbefore or in paragraphs (a) and (b) hereinafter :- 
(a) tricyclic rings formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
3H-imidazo[4,5-£]quinazolin-8-yl and 2-oxo- 1 ,2-dihydro-3H-imidazo[4,5-^]quinazolin-8-yl; 
and 

20 (b) tricyclic rings formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
3-methyl-3H-imidazo[4,5-£]quinazolin-8-yl and 3-methyl-2-oxo- 1 ,2-dihydro- 
3H-imidazo[4,5-£]quinazolin-8-yl. 

A preferred compound of the invention is a quinazoline derivative of the Formula II 
wherein : 

25 m is 1 and the R l group is located at the 6- or 7-position and is selected from methoxy, 

benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 
3-(l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 
2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

30 3-pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, N-methylpyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- (N-methylpyrrolidin-2-yl)propoxy, 2-(2-oxoimidazolidin- 1 -yl)ethoxy , 2-raorpholinoethoxy, 
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3-morpholinopropoxy, 2-(l, l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 
3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy , 2-piperidinoethoxy , 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-yimethoxy, N-methylpiperidin-3-ylraethoxy, 2-piperidin-3-ylethoxy, 
5 2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 3-(4-aminomethylpiperidin- 

1- yl)propoxy, 3-(4-tert-butox vcarbon vlaminopiperidin- 1 -vDpropoxy. 

3- (4-carbamoylpiperidin-l-yl)propoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

2- (4-methylpiperazin- 1 -yl)ethoxy, 3-(4-methylpiperazin- l-yl)propoxy, 
10 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn-l-yloxy, 

2-(2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- [N-(2-methoxyethyl)-N-methylamino]ethoxy, 3-[N-(2-methoxyethyl)- 
N-methylamino] pro poxy, 2-(2-methoxyethoxy)ethoxy, 3-methylamino-l-propynyl, 

3- dimethylamino-l-propynyi, 3-diethylamino-l-propynyl, 6-methylamino-l-hexynyl, 
15 6-dimethylamino-l -hexynyl, 3-(pyrrolidin-l-yl)-l-propynyl, 3-(piperidino)-l-propynyl, 

3-(morpholino)- 1-propynyl, 3-(4-methylpiperazin-l-yl)-l-propynyl, 
6-(pyrrolidin- 1 -y 1)- 1 -hexy nyl, 6-(piperidino)- 1 -hexynyl, 6-(morpholino)~ 1 -hexynyl, 
6-(4-methylpiperazin-l-yl)-l -hexynyl, piperazin-l-yl, 4-methylpiperazin-l-yl, 
3-imidazol- 1 -ylpropylamino, 3-pyrrolidin- 1 -ylpropylamino, 3-morpholinopropylamino, 
20 3-piperidinopropylamino and 3-piperazin-l-ylpropylamino, 

or m is 2 and the R l groups are located at the 6- and 7-positions, one R l group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R l group is a methoxy group; 
R 2 is hydrogen or methyl; 
25 R 3 is hydrogen; 

Zis O, S,NH orN(Et); and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, brorao, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
30 position; 

or a pharmaceutically-acceptable acid-addition salt thereof; 

and provided that l-(6,7-dimethoxyquinazoiin-4-yl)-3-phenylurea is excluded. 
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A further preferred compound of the invention is a quinazoline derivative of the 
Formula II 
wherein : 

m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
5 6- and/or 7-positions and are selected from raethoxy, benzyloxy, 2-(l,2,3-triazol-l-yl)ethoxy, 

3- (l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid- 

4- ylpropoxy, 2-pyrrolidin- 1-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 

1 -methylpyrrolidin-3-yloxy , pyrrolidin-2-y lmethoxy , 1 -methylpyrrolidin-2-ylmethoxy , 
10 2-pyrrolidin-2-ylethoxy, 2-(l-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- ( l-methylpyrrolidin-2-yl)propoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy , 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
1 -methylpiperidin-4-yloxy, piperidin-3-ylmethoxy , 1 -methylpiperidin-3-y lmethoxy , 

15 2-piperidin-3-ylethoxy, 2-(l-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, 

N-methylpiperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 

2- piperazin- 1-ylethoxy , 3-piperazin- 1 -ylpropoxy , 2-(4-methylpiperazin- l-yl)ethoxy , 

3- (4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn- 

1- yloxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 2- fN- (2-methox veth vi)- 
20 N-methylamino]ethoxy and 3-[N-(2-methoxyethyl)-N-methylamino]propoxy; 

R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
25 may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof; 
provided that l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea is excluded. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula II wherein : 

30 m is 1 and the R l group is located at the 7-position and is selected from 

3-(l,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 2-pyrrolidin- 1-ylethoxy, 
3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy , 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
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4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-raethylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- (4-methylpiperazin- 1 -yl)ethoxy, 3-(4-raethy Ipiperazin- 1 -yl)propoxy , 
4-pyrrolidin- l-ylbut-2-en- 1 -yloxy , 4-morpholinobut-2-en- 1 -yloxy, 

5 4-morpholinobut-2-yn-l -yloxy, 3-methylsuiphonylpropoxy and 2-[N-(2-methoxyethyl)- 
N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R l group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
10 R 3 is hydrogen; 

Z is O, S, NH or N(Et); and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
15 or a pharmaceutically-accep table acid-addition salt thereof 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula II wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 

3- (l,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
20 3-morpholinopropoxy, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy, 

2- piperidinoethoxy, 3-piperidinopropoxy, N-methylpiperidin-4-ylmethoxy, 

3- (4-methylpiperazin- l-yl)propoxy, 4-morpholinobut-2-en- 1 -yloxy, 4-morpholinobut-2-yn- 
1 -yloxy, 3-methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)-N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
25 defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
30 selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at an ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
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A particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula II selected from:- 

l-(2,6^iichlorophenyl)-3-[7-(3-morpholinopropoxy)quinazolin-4-yl]urea and 
l-(2,6-dichlorophenyl)-3-{ 7-[3-( 1 , l-dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy]quinazolin- 
5 4-ylJurea; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula II selected from:- 

1 -benzyl-3-[6-methoxy-7-( 1 -methylpiperidin-4-ylmethoxy)quinazolin-4-yl]urea and 
10 l-phenethyl-3-[6-methoxy-7-(l-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]urea; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 

derivative of the Formula II selected from:- 

l-(2,6-dichlorophenyl)-3-[6-methoxy-7-Q^ 
15 and l-(2,6-difluorophenyl)-3-[6-methoxy-7-( 1 -methylpiperidin-4-ylmethoxy)quinazolin- 

4-yl]urea; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula II selected from:- 
20 l-(2,6-dimethylphenyl)-3-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazolin- 
4-yl]urea, 

l-(2-cWoro-6-methylphenyl)-3-[6-methoxy-7-(N-methylpiperidin-4^ylmethoxy)quinazolin^ 
4-yl]urea; 

l-(2,6-difluorophenyl)-3-[6-methoxy-7-(3-morpholinopropoxy)quinazolin-4-yl]urea; 
25 l-(2,6-diiluorophenyl)-3-[6-methoxy-7-[3-(4-me 
4-yl]urea; 

l-(2,6-dimethylphenyl)-3-[6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazolin- 
4-yl]urea; 

l-(2,6-dimethylphenyl)-3-[6-methoxy-7-(3-piperidinopropoxy)quinazolin-4-yl]urea; 
30 l-(2,6-diraethylphenyl)-3-[6-methoxy-7-(N-methy 
4-yl] thiourea and 

1 -(2-chloro-6-methylphenyl)-3-[6-methoxy-7-(3-pyrrolidin- 1 -ylpropoxy)quinazolin- 
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4-yl]guanidine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a pyrimidine derivative of the 
Formula IV wherein the fusion of ring Y 1 to the adjacent pyrimidine ring forms a 
5 thieno[3,2-rf]pyrimidin-4-yl group; 

m is 0, or m is 1 and the R 1 group is a methyl, ethyl, vinyl or ethynyi group which is 
located at the 6-position and bears a substituent selected from carboxy, carbamoyl, 
N-(2-methylaminoethyl)carbamoyl, N-(2-dimethylaminoethyl)carbamoyl, 
N-(3-methylaminopropyl)carbamoyl or N-(3-dimethylaminopropyl)carbamoyl, or from a 
10 group of the formula : 

Q 4 -X 2 - 

wherein X 2 is NHCO or N(Me)CO and Q 4 is 2-imidazol-l-ylethyl, 3-imidazol-l -ylpropyl, 
2-pyridylmethyl, 4-pyridylmethyl, 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 
2-(2-oxopy rrolidin- 1 -yl)ethyl, 3-pyrrolidin- 1 -ylpropyl, 3-(2-oxopyrrolidin- l-yl)propyl, 
15 pyrrolidin-2-ylmethyl, l-methylpyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

2-(l-methylpyrrolidin-2-y!)ethyl, 3-pyrrolidin-2-ylpropyl, 3-(l-methylpyrrolidin-2-yl)propyl, 

2- morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyU 3-piperidinopropyl, piperidin- 

3- ylmethyl, l-methylpiperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 2-(l-methylpiperidin- 
3-yl)ethyl, piperidin-4-ylmethyl, l-methylpiperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 

20 2-(l-methylpiperidin-4-yl)ethyl, 2-piperazin-l-ylethyl, 2-(4-methylpiperazin-l-yl)ethyl, 
3-piperazin-l -ylpropyl or 3-(4-methylpiperazin~l-yl)propyl, 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

25 Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 

may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a pyrimidine derivative of the 
Formula IV wherein the fusion of ring Y 1 to the adjacent pyrimidine ring forms a 
30 thieno[3,2-d]pyrimidin-4-yl group; 

m is 0, or m is 1 and the R 1 group is a vinyl group located at the 6-position which 
bears at the terminal CH 2 = position a substituent selected from 
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N-(2-dimethylaminoethyl)carbamoyl or N-(3-dimethylaminopropyl)carbamoyl, or from a 
group of the formula : 

Q 4 -X 2 - 

wherein X 2 is NHCO or N(Me)CO and Q 4 is 2-pyridylmethyl, 4-pyridylmethyl, 
5 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 3-(2-oxopyrrolidin-l-yl)propyl, 3-morpholinopropyl, 
2-piperidinoethyl or 3-(4-methylpiperazin-l-yl)propyl, 

R 2 is hydrogen or methyl; 

R 3 is hydrogen; 

Z is O; and 

10 Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 

selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at the ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A particular preferred compound of this aspect of the invention is, for example, a 

15 pyrimidine derivative of the Formula IV selected from:- 

l-(2,6-dichlorophenyl)-3-(thieno[3,2-^pyrimidin-4-yl)urea and 

(^-3-{4-[3-(2,6-dicWorophenyl)ureido]thieno[3,2-flQpyrimidin-6-yl}- 

N-(3-dimethylaminopropyl)acrylamide; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

20 A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 

thereof, may be prepared by any process known to be applicable to the preparation of 
chemically-related compounds. Such processes, when used to prepare a quinazoline 
derivative of the Formula I are provided as a further feature of the invention and are illustrated 
by the following representative process variants in which, unless otherwise stated, Q 1 , R 2 , Z, 

25 R 3 and Q 2 have any of the meanings defined hereinbefore. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The preparation of such starting 
materials is described in conjunction with the following representative process variants and 
within the accompanying Examples. Alternatively necessary starting materials are obtainable 
by analogous procedures to those illustrated which are within the ordinary skill of an organic 

30 chemist 

(a) For those compounds of the Formula I wherein R 3 is hydrogen and Z is oxygen, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula VI 
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Q*-NHR 2 VI 
wherein Q l and R 2 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isocyanate of the Formula VII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

5 o=c=n-q 2 vn 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 

10 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine, 

N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline 
earth metal carbonate, alkoxide or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium ethoxide, potassium tert-butoxide, sodium hydroxide or 
potassium hydroxide, or, for example, an alkali metal hydride, for example sodium hydride or 

15 potassium hydride, or an organometallic base such as an alkyHithium, for example n-butyl- 
lithium or a dialkylamino-lithium, for example lithium di-isopropylamide. 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, or a dipolar aprotic solvent such 

20 as acetonitrile, N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, 
for example, 10 to 150°C, preferably in the range 20 to 75°C 

A suitable conventional chemical equivalent of an isocyanate of the Formula VQ is, for 
example, a compound of the Formula VIII 

25 L-CO-NH-Q 2 Vm 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable or leaving group. On treatment with a 
suitable base as defined hereinbefore, the compound of the Formula VHI reacts to form the 
desired isocyanate of the Formula VII. 

30 A suitable displaceable or leaving group L is, for example, a halogeno, alkoxy, aryloxy 

or sulphonyloxy group, for example a chioro, bromo, methoxy, phenoxy, 
methanesulphonyloxy or toluene-4-sulphonyloxy group. 
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A suitable conventional chemical precursor of an isocyanate of the Formula VII is, for 
example, an acyl azide of the Formula IX 

N3-CO-Q 2 DC 
wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
5 protected if necessary. On thermal or photolytic treatment the acyl azide of the Formula IX 
decomposes and rearranges to form the desired isocyanate of the Formula VII. 

Protecting groups may in general be chosen from any of the groups described in the 
literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
10 by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 

15 which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned are, of course, within the scope of the invention. 

20 A carboxy protecting group may be the residue of an ester-forming aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tert-butyl): lower alkoxy- 
lower alkyl groups (for example methoxymethyl, ethoxymethyl and isobutoxymethyl); lower 

25 acyloxy-lower alkyl groups, (for example acetoxymethyl, propionyloxymethyl, 

butyryloxymethyl and pivaloyloxymethyl); lower alkoxycarbonyloxy-lower alkyl groups (for 
example 1-raethoxycarbonyloxy ethyl and 1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups 
(for example benzyl, 4-methoxybenzyl, 2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and 
phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and 

30 tert-butyldimethylsilyl); tri(lower alkyl)silyl-lower alkyl groups (for example 

trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods particularly 
appropriate for the removal of carboxyl protecting groups include for example acid-, base-, 
metal- or enzymically-catalysed cleavage. 
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Examples of hydroxy protecting groups include lower alkyl groups 
(for example tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for 
example acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower 
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl groups 
5 (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl 
and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)silyl (for example trimethylsilyl and 
tert-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyI, 2-nitrobenzyl and 
10 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower 
alkoxycarbonyl (for example tert -butoxycarbonyl); lower alkenyloxycarbonyl (for example 
allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
trialkylsilyl (for example trimethylsilyl and tert-butyldimethylsilyl); alkylidene (for example 
15 methylidene) and benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyl. 
20 The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 

published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2 nd Edition, by T. Green etal., also 
published by John Wiley & Son, for general guidance on protecting groups. 

When L is, for example, a chloro group, the compound of the Formula VTH may be 
25 prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula X. 

H 2 N-Q 2 X 
The compound of the Formula IX may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XI. 
30 L-CO-Q 2 XI 

(b) For those compounds of the Formula I wherein R 3 is hydrogen and Z is sulphur, the 
reaction, conveniendy in the presence of a suitable base as defined hereinbefore, of an amine 
of the Formula VI 
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Q l -NHR 2 VI 
wherein Q l and R 2 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
5 S=C=N-Q 2 xn 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isothiocyanate of the Formula XII 
10 is, for example, a compound of the Formula Xm 

L-CS-NH-Q 2 Xm 
wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable dispiaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XDI 
15 reacts to form the desired isothiocyanate of the Formula XII. 

A suitable conventional chemical precursor of an isothiocyanate of the Formula XII is, 
for example, an acyl azide of the Formula XTV 

N3-CS-Q 2 xrv 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
20 protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
Formula XTV decomposes and rearranges to form the desired isothiocyanate of the 
Formula XII. 

When L is, for example, a chloro group, the compound of the Formula XIH may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
25 defined hereinbefore, of thiophosgene with an amine of the Formula X. 

H 2 N-Q 2 X 
The compound of the Formula XIV may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XV. 

L-CS-Q 2 XV 
30 (c) For those compounds of the Formula I wherein R 2 is hydrogen and Z is oxygen, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 

R 3 NH-Q 2 XVI 
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wherein Q 2 and R 3 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isocyanate of the Formula XVII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

qLn=c=o xvn 

5 wherein Q l has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isocyanate of the Formula XVII is, 
for example, a compound of the Formula XVIII 

10 Q l -NH-CO-L XVm 

wherein Q l has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XVm 
reacts to form the desired isocyanate of the Formula XVH 

15 A suitable conventional chemical precursor of an isocyanate of the Formula XVII is, 

for example, an acyl azide of the Formula XIX 

Q^CO-Na XIX 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 

20 Formula XIX decomposes and rearranges to form the desired isocyanate of the Formula XVII. 
When L is, for example, a chloro group, the compound of the Formula XVm may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula XX. 

Q ! -NH 2 XX 

25 The compound of the Formula XIX may be prepared by, for example, the reaction of a 

metal azide such as sodium azide with a compound of the Formula XXI. 

Q l -CO-L XXI 
(d) For those compounds of the Formula I wherein R 2 is hydrogen and Z is sulphur, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 

30 R 3 NH-Q 2 XVI 

wherein Q 2 and R 3 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XXII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
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q 1 -n=c=s xxn 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

5 A suitable conventional chemical equivalent of an isothiocyanate of the Formula XXII 

is, for example, a compound of the Formula XXHI 

q^nh-cs-l xxm 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 

protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
10 treatment with a suitable base as defined hereinbefore, the compound of the Formula XXIII 

reacts to form the desired isothiocyanate of the Formula XXII. 

A suitable conventional chemical precursor of an isothiocyanate of the Formula XXH 

is, for example, an acyl azide of the Formula XXIV 

Q l -CS-N 3 XXIV 
15 wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 

protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 

Formula XXTV decomposes and rearranges to form the desired isothiocyanate of the 

Formula XXII. 

When L is, for example, a chloro group, the compound of the Formula XXDI may be 
20 prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of thiophosgene with an amine of the Formula XX. 

Q ! -NH2 XX 
The compound of the Formula XXTV may be prepared by, for example, the reaction of 
a metal azide such as sodium azide with a compound of the Formula XXV. 
25 Q l -CS-L XXV 

(e) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
alkylcarbamoyl group or a substituted alkylcarbamoyl group, the reaction of the corresponding 
compound of Formula I wherein a substituent on Q 1 or Q 2 is a carboxy group, or a reactive 
derivative thereof, with an amine or substituted amine as appropriate. 
30 A suitable reactive derivative of a compound of Formula I wherein a substituent on Q 1 

or Q 2 is a carboxy group is, for example, an acyl halide, for example an acyl chloride formed 
by the reaction of the acid and an inorganic acid chloride, for example thionyl chloride; a 
mixed anhydride, for example an anhydride formed by the reaction of the acid and a 
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chloroforraate such as isobutyl chloroformate; an active ester, for example an ester formed by 
the reaction of the acid and a phenol such as pentafluorophenoi, an ester formed by the 
reaction of the acid and an ester such as pentafluorophenyl trifluoroacetate or an ester formed 
by the reaction of the acid and an alcohol such as N-hydroxybenzotriazole; an acyl azide, for 
5 example an azide formed by the reaction of the acid and an azide such as diphenylphosphoryl 
azide; an acyl cyanide, for example a cyanide formed by the reaction of an acid and a cyanide 
such as diethylphosphoryl cyanide; or the product of the reaction of the acid and a 
carbodiimide such as dicyclohexylcarbodiimide or l-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide. 

10 The reaction is conveniently carried out in the presence of a suitable base as defined 

hereinbefore and in the presence of a suitable inert solvent or diluent as defined hereinbefore. 

Typically a carbodiimide coupling reagent is used in the presence of an organic solvent 
(preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature, for 
example in the region -10 to 40°C, typically at ambient temperature of about 20°C. 

15 A compound of Formula I wherein a substituent on Q 1 or Q 2 is a carboxy group may 

conveniendy be prepared by the cleavage of the corresponding ester such as a (l-12C)alkyl 
ester, for example by acid-, base- metal- or enzymatically-catalysed cleavage. 

(f) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
amino-(l-6C)alkyl group, the cleavage of the corresponding compound of Formula I wherein 

20 a substituent on Q 1 or Q 2 is a protected araino-(l-6C)alkyl group. 

Suitable protecting groups for an amino-(l-6C)alkyl group are, for example, any of the 
protecting groups disclosed hereinbefore for an amino group. Suitable methods for the 
cleavage of such amino protecting groups are also disclosed hereinbefore. In particular, a 
suitable protecting group is a lower alkoxycarbonyl group such as a tert-butoxycarbonyl group 

25 which may be cleaved under conventional reaction conditions such as under acid-catalysed 
hydrolysis. 

(g) For those compounds of the Formula I wherein Z is a N(R n ) group wherein R 11 is 
hydrogen or (l-6C)alkyl, the reaction, conveniently in the presence of a suitable metallic salt 
catalyst, of a thiourea of the Formula I wherein Q 1 , Q 2 , R 2 and R 3 have any of the meanings 

30 defined hereinbefore except that any functional group is protected if necessary and Z is 
sulphur, with an amine of formula R U NH2, whereafter any protecting group that is present is 
removed by conventional means. 



WO 01/04102 



-47- 



PCT/GB00/02566 



A suitable metallic salt catalyst is, for example, a mercuric salt such as mercuric(II) 
oxide and the reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent as defined hereinbefore. 

(h) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
5 amino group, the reduction of a corresponding compound of Formula I wherein a substituent 

on Q 1 or Q 2 contains a nitro group. 

Typical reaction conditions include the use of ammonium formate or hydrogen gas in 

the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon. 

Alternatively a dissolving metal reduction may be carried out, for example using iron in the 
10 presence of an acid, for example an inorganic or organic acid such as hydrochloric, 

hydrobromic, sulphuric or acetic acid. The reaction is conveniently carried out in the presence 

of an organic solvent (preferably a polar protic solvent) and preferably with heating, for 

example to about 60°C. Any functional groups are protected and deprotected as necessary. 

When a pharmaceutically-acceptable salt of a quinazoline derivative of the Formula I 
15 is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 

said quinazoline derivative with a suitable acid using a conventional procedure. 

Biological Assays 

The following assays can be used to measure the effects of the compounds of the 
20 present invention as p56 lck inhibitors, as inhibitors of T cell activation, as inhibitors of 
cytokine production in mice and as inhibitors of transplant rejection, 
(a) In vitro Enzyme Assay 

The ability of test compounds to inhibit phosphorylation by the enzyme p56 lck of a 
tyrosine-containing polypeptide substrate was assessed using a conventional Elisa assay. 
25 The following conventional procedure was used to obtain p56 lck enzyme. An 

EcoRl/Notl fragment containing the entire coding sequence of p56 ,ck was generated by the 
technique of polymerase chain reaction (PCR) from Incyte clone No. 2829606. A 6-His tag 
was added to the sequence at the N-terrainus during the PCR stage. Conventional sequence 
analysis identified a number of changes compared to the published sequence and these were 
30 found also to have been present in the original Incyte template. To achieve expression of the 
enzyme, the PCR fragment was inserted downstream of the polyhedrin promoter of 
pFASTBACl (Life Technologies Limited, Paisley, UK, Catalogue No. 10360-014). A 
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recombinant Baculovirus was constructed using the Bac-to-Bac system (Life Technologies 
Limited). High Five insect cells (Invitrogen B V, PO Box 2312, 9704 CH Groningen, The 
Netherlands, Catalogue No. B855-02) were infected with the recombinant Baculovirus at a 
multiplicity of infection of 1 and incubated for 48 hours. The cells were harvested. Groups of 
5 1.6 x 10 9 cells were lysed by incubation in 20 mM Hepes pH7.5 buffer containing 
10% glycerol, 1% Triton-X-100, magnesium chloride (1.5mM), ethylene glycol 
bis(b-aminoethyl ether N,N,N',N'-tetraacetic acid) (EGTA, ImM), sodium vanadate (ImM), 
sodium fluoride (lOmM), imidazole (5mM), sodium chloride (150mM), 
phenylmethanesulphonyl fluoride (O.lmM), pepstatin (1 mg/ml) and leupeptin (1 mg/ral). A 

10 soluble fraction was obtained by centrifugation and 6-His-p56 lck was purified by column 
chromatography on a 1 mi Ni-NTA agarose column (Qiagen Limited, Crawley, West Sussex, 
UK). The protein was eluted using the above-mentioned buffer except that imidazole 
(lOOmM) was also present. Hie p56 lck enzyme so obtained was stored at -80°C. 
Substrate solution [100|Jl of a 2^ig/mi solution of the polyamino acid 

15 Poly(Glu, Ala, Tyr) 6:3:1 (Sigma Catalogue No. P3899) in phosphate buffered saline (PBS)] 
was added to each well of a Nunc 96-well immunoplate (Catalogue No. 439454) and the plate 
was sealed and stored at 4°C for 16 hours. The excess of substrate solution was discarded, the 
substrate-coated wells were washed with Hepes pH7.4 buffer (50mM, 300^1) and blotted dry. 
Each test compound was dissolved in DMSO and diluted to give a series of dilutions (from 

20 100|iM to O.OOljiM) of the compound in a 10:1 mixture of water and DMSO. Portions (25|il) 
of each dilution of test compound were transferred to the 96-well assay plate. Aliquots (25|ll) 
of a 10: 1 mixture of water and DMSO were added followed by aliquots (25pl) of a mixture of 
adenosine triphosphate (ATP; 24pJ of a ImM aqueous solution) and manganese chloride (3ml 
of a 40mM aqueous solution). 

25 p56 ,ck enzyme (0.3|il of a 0.5mg/ml stock solution) was diluted in a mixture of 

Hepes pH 7.4 buffer (200mM, 3ml), sodium orthovanadate (2mM, 0.6ml), 1% Triton X-100 
(0.6ml), dithiothreitol (25mM, 48jil) and distilled water (1.8ml). Aliquots (50^1) of the 
resultant solution were transferred to each well in the assay plate and the plate was incubated 
at ambient temperature for 8 minutes. The wells were washed sequentially with two aliquots 

30 (300jil) of phosphate-buffered saline (PBS) containing 0. 1% Tween 20 (hereinafter PBS/T). 

Aliquots (100|il) were added to each well of a mixture of antiphosphotyrosine-4G10 
monoclonal IgG2bk antibody (UBI Catalogue No. 05-321; 30^1 of a 50^tg/ml solution of the 
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antibody in PBS/T), PBS/T (1 1ml) and bovine serum albumin (BSA; Sigma Catalogue No. 
A6793; 55mg) and the plate was incubated at ambient temperature for 1 hour. The wells were 
washed sequentially with two aliquots (300^1) of PBS/T and blotted dry. Aliquots (100^1) 
were added to each well of a mixture of sheep anti-mouse IgG-peroxidase antibody 
5 (Amersham Catalogue No. NXA931; 20|Ji), PBS/T (11ml) and BSA (55mg) and the plate was 
incubated at ambient temperature for 1 hour. The wells were washed sequentially with two 
aliquots (300pl) of PBS/T and blotted dry. 

Aliquots (lOO^il) were added to each well of an ABTS solution [prepared by adding an 
2,2'-azinobis(3-ethylbenzothiazolinesulphonic acid) (ABTS) tablet (50mg; Boehringer 

10 Catalogue No. 1204521) to a mixture (50mM) of phosphate-citrate pH5.0 buffer and 0.03% 
sodium perborate (obtained by adding a PCSB capsule (Sigma Catalogue No. P-4922) to 
distilled water (100ml))]. The plate was incubated at ambient temperature for 1.5 hours and 
the absorbance at 405 nm was determined. 

The extent of inhibition of the phosphorylation reaction at a range of concentrations of 

15 each test compound was determined and an IC50 value was calculated, 
(b) In vitro T cell proliferation assays 

The ability of test compounds to inhibit T ceil proliferation was assessed by using 
human peripheral blood mononuclear cells and stimulation of the T cells by way of the T cell 
receptor or other than by way of the T cell receptor. 

20 Peripheral blood mononuclear cells (PBMC) were isolated from heparinised 

(lOunits/ml heparin) human blood by density centrifugation (Lymphoprep™; Nycomed) 
spinning initially at 2000rpm at ambient temperature for 20 minutes. Cells at the interphase 
were transferred to clean tubes, diluted 1:1 with RPMI 1640 medium (Gibco) and spun at 
2000rpm at ambient temperature for 10 minutes. The cell pellet was resuspended in 

25 RPMI 1640 medium and spun at 1400rpm at ambient temperature for 10 minutes. The cell 
pellet was resuspended in RPMI 1640 medium and spun at 900rpm at ambient temperature for 
10 minutes to remove platelets. The prepared mononuclear cells were resuspended in an assay 
medium comprising RPMI 1640 culture medium supplemented with 50 units/ml penicillin, 
50jig/ml streptomycin, ImM glutamine and 10% heat-inactivated human AB serum. 

30 Test compounds were solubilised in DMSO at a concentration of lOmM and diluted 

1:83.3 in assay medium. Aliquots (75pl) were added to each well of a 96 well flat-bottomed 
tissue culture plate and subsequently serial 1 to 3 dilutions were made into assay medium 
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giving final test concentrations in the range 0.1 to 30jlM. Control wells contained assay 
medium (50^1) containing 1.2% DMSO. PBMCs (lOO^tl of a suspension of 2 x 10 6 cells/ml 
in assay medium) were added to each well and incubated for 1 hour at 37°C in a humidified 
(5%C02/95% air) incubator. 
5 The extent of inhibition of T cell proliferation at a range of concentrations of each test 

compound was determined and an IC50 value was calculated. 
(b)(i) T cell receptor stimulation 

Aliquots (50|Jl) of the T cell receptor stimulatory anti-CD3 antibody (Pharmingen 

Catalogue No. 30100D; 40ng/ml in assay medium) were added to each well and the cells were 
10 incubated for 24 hours at 37°C in a humidified (5%CC>2/95% air) incubator. Tritiated 

thymidine (lpCi per well) was added and the cells were incubated for up to a further 24 hours 

at 37°C. The cells were harvested onto a filter mat and radioactivity was counted using a 

Wallac 1450 Microbeta Plus liquid scintillation counter. 
(b)(ii) Non T cell receptor stimulation 
15 Aliquots (50^1) of a mixture of the cell stimulants PMA (phorbol-12-myristate- 

13-acetate, Sigma Catalogue No. P8139; 40ng/ml) and Ionomycin (Sigma Catalogue No. 

10684; 1.2^iM) were added to each well and the cells were incubated and analysed as 

described in paragraph (b)(i). 

(c) In vivo skin graft rejection test 

20 The ability of test compounds to inhibit rodent skin allograft rejection was assessed 

using analogous procedures to those disclosed by J. Magae et al y Cellular Immunology , 1996, 
173, 276-281 and R. Tsuji et aL, J. Antibiot.. 1992, 45, 1295 to assess the effect of 
cyclosporin A on T cell properties in vivo . 

(d) Test as anti-arthritic agent 

25 Activity of a test compound as an anti-arthritic agent was assessed as follows. Acid 

soluble native type II collagen has been shown to be arthritogenic in rats causing polyarthritis 
when administered in Freunds incomplete adjuvant by (D. E. Trentham et aL J. Exp. Med. , 
1977, 146, 857). This is now known as collagen-induced arthritis (CIA) and similar 
conditions can be induced in mice and primates. CIA in DBA/1 mice as described by 

30 FLO. Williams et aL, Proc Nad. Acad Sci. » 1992, 89, 9784 and Immunology. 1995, 84, 433 is 
a tertiary model which can be used to demonstrate the anti-arthritic activity of a test 
compound. 
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Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
including those compounds excluded by way of one of the provisos in the definition 
hereinbefore, may be demonstrated at the following concentrations or doses in one or more of 
5 the above tests (a), (b), (c) and (d)> 

Test (a):- IC50 in the range, for example, 0.0001 - 5 nM; 

Test (b)(i):- IC50 in the range, for example, 0.001 - 10 joM; 

Test (b)(ii):- IC50 in the range, for example, 0.5 - >30 ^iM; 

Test (c):- activity in the range, for example, 0. 1-100 mg/kg; 
10 Test (d):- activity in the range, for example, 1-100 mg/kg;. 

No physiologically-unacceptable toxicity was observed at the effective dose for 
compounds tested of the present invention. Accordingly no untoward toxicological effects are 
expected when a compound of Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore but without the proviso that the group of formula Ic so formed is not a 
15 purine ring and including the compounds :- 
l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 
20 l-phenyl-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-Jlpyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 
l-(4-chlorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
l-(2-fluorophenyl)-3-(pyrazolo[3,4-d]pyrimidin-4-yl)urea, 
25 l-benzyl-3-(pyrazolo[3,4-d]pyrimidin-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyrazolo[3,4-JJpyrimidin-4-yl)urea, 
is administered at the dosage ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the Formula I, or a 
30 pharmaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
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powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
5 aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 

10 preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 

15 agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 

20 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0. 1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses. In general lower doses 

25 will be administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.1 rag/kg to 30 mg/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg 

30 to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore for use in a method of treatment of the human or animal body by therapy. 
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We have found that the compounds of the present invention are of use in the 
prevention or treatment of autoimmune diseases or medical conditions, for example T cell 
mediated disease such as transplant rejection, rheumatoid arthritis or multiple sclerosis. We 
have further found that these effects are believed to arise by virtue of inhibition of one or more 
5 of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of the 
enzyme p56 lck . Accordingly the compounds of the present invention are expected to be useful 
in the prevention or treatment of T cell mediated diseases or medical conditions. In particular 
the compounds of the present invention are expected to be useful in the prevention or 

10 treatment of those pathological conditions which are sensitive to inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to T cell activation, for example by way of inhibition of p56 /c * 
tyrosine kinase. Further, the compounds of the present invention are expected to be useful in 
the prevention or treatment of those diseases or medical conditions which are mediated alone 

15 or in part by inhibition of the enzyme p56 lck , Le. the compounds may be used to produce a 
p56 lck enzyme inhibitory effect in a warm-blooded animal in need of such treatment 
Specifically, the compounds of the present invention are expected to be useful in the 
prevention or treatment of autoimmune conditions or diseases such as inflammatory diseases 
(for example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 

20 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes. In particular the compounds of the 
present invention are expected to be useful in the prevention or treatment of the acute 
rejection of transplanted tissue or organs. 

Thus according to this aspect of the invention there is provided the use of a 

25 quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore but without the proviso that the group of formula Ic so formed is not a 
purine ring and including the compounds :- 
l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazoUn-4-yl]-3-phenylurea, 

30 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 
l-phenyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
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l-(2-chlorophenyl)-3-(pyrazolo[3,4-^]pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-JJpyrimidin-4-yl)urea, 
l-(4-chlorophenyl)-3-(pyrazolo[3,4-^/Ipyrimidin-4-yl)urea, 
l-(2-fluorophenyl)-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 
5 l-benzyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea and 
l-(3-phenylpropyl)-3-(pyrazolo[3,4-rf!pyrimidin-4-yl)urea, 

in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 

diseases or medical conditions in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
10 method for the prevention or treatment of T cell mediated diseases or medical conditions in a 

warm-blooded animal, such as man, in need of such treatment which comprises administering 

to said animal an effective amount of a quinazoline derivative of the Formula I, or a 

pharmaceutically-acceptable salt thereof, as defined hereinbefore but without the proviso that 

the group of formula Ic so formed is not a purine ring and including the compounds :- 
15 l-(6,7-dimethoxyquinazohn-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

l-phenyl-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 
20 l-(2-chlorophenyl)-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 

l-(3-chlorophenyl)-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea, 

1 -(4-chlorophenyl)-3-(pyrazolo[3,4-J] pyrimidin-4-yl)urea, 

l-(2-fluorophenyl)-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea, 

l-benzyl-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea and 
25 l-(3-phenylpropyl)-3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea. 

According to a further feature of the invention there is provided the use of a 

quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 

defined immediately hereinbefore in the manufacture of a medicament for use in the 

prevention or treatment of those pathological conditions which are sensitive to inhibition of 
30 one or more of the multiple tyrosine-specific protein kinases which are involved in the early 

signal transduction steps which lead to T cell activation. 

According to a further feature of the invention there is provided a method for the 

prevention or treatment of those pathological conditions which are sensitive to inhibition of 
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one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation which comprises administering to 
said animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined immediately hereinbefore. 
5 As stated above the size of the dose required for the therapeutic or prophylactic 

treatment of T cell mediated disease will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. A unit dose in the 
range, for example, 0. 1 mg/kg to 75 mg/kg body weight, preferably 0. 1 mg/kg to 30 mg/kg 
body weight, is envisaged, given if required in divided doses. 

10 The compounds of this invention may be used in combination with other drugs and 

therapies used in the treatment of T cell mediated disease. For example, the compounds of the 
Formula I could be used in combination with drugs and therapies used in the treatment of 
autoimmune conditions or diseases such as inflammatory diseases (for example rheumatoid 
arthritis, inflammatory bowel disease, glomerulonephritis and lung fibrosis), multiple 

15 sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, restenosis, allergic 
asthma and insulin-dependent diabetes. In particular the compounds of the Formula I could 
be used in combination with drugs and therapies such as cyclosporin A used in the prevention 
or treatment of the acute rejection of transplanted organs. 

For example, the compounds of the Formula I are of value in the treatment of certain 

20 inflammatory and non-inflammatory diseases which are currently treated with a 
cyclooxygenase-inhibitory non-steroidal anti-inflammatory drug (NSAID) such as 
indomethacin, ketorolac, acetylsalicyclic acid, ibuprofen, sulindac, tolmetin and piroxicam. 
Co-administration of a compound of the Formula I with a NSAID can result in a reduction of 
the quantity of the latter agent needed to produce a therapeutic effect Thereby the likelihood 

25 of adverse side-effects from the NSAID such as gastrointestinal effects are reduced. Thus 
according to a further feature of the invention there is provided a pharmaceutical composition 
which comprises a compound of the Formula I, or a pharmaceutically-acceptable salt thereof, 
in conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier. 

30 The compounds of the invention may also be used with anti-inflammatory agents such 

as an inhibitor of the enzyme 5-lipoxygenase. The compounds of the invention may also be 
used with anti-inflammatory agents such as an inhibitor of the enzyme COX-2 such as 
celecoxib or rofecoxib. 



WO 01/04102 



-56- 



PCT/GB00/02566 



The compounds of the Formula I may also be used in the treatment of conditions such 
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
steroids and penicillinamine, and in conditions such as osteoarthritis in combination with 
steroids. 

5 The compounds of the present invention may also be administered in degradative 

diseases, for example osteoarthritis, with chondroprotective, anti-degradative and/or 
reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 

10 combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of this 
invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 

15 Although the compounds of the Formula I are primarily of value as therapeutic agents 

for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of T cell activation. Thus, they are useful as pharmacological standards 
for use in the development of new biological tests and in the search for new pharmacological 
agents. 

20 The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated :- 

(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
25 procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse 

30 phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 

(iv) yields, where present, are given for illustration only and are not necessarily the 
maximum attainable; 
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(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 
techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 

5 collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, a Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, 
10 multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting points for the 

15 end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

(viii) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
20 DMSO dimethylsulphoxide 

THF tetrahydrofuran 
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Example 1 l-(2,6-dichlorophenyl)-3-[6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)quinazolin-4-yl]urea 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a solution of 4-amino- 
6-methoxy-7-(N-methylpiperidin^ylmethoxy)quinazoline (0.093 g) in a mixture of 
5 methylene chloride (2 ml) and DMF (0.1 ml) and the reaction mixture was stirred at ambient 
temperature for 16 hours. The resultant solid was isolated, redissolved in a 20:1 mixture of 
methylene chloride and methanol and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous ammonium 
hydroxide solution as eluent. There was thus obtained the title compound as a white solid 

10 (0.029 g); NMR Spectrum : (DMSOd<s) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 
3H), 2.8 (d, 2H), 3.9 (s, 3H), 4.0 (br d, 2H), 7.3 (br s, 1H), 7.4 (d, 1H), 7.5 (s, 1H), 7.6 (s, 1H), 
8.0 (br s, 1H), 8.7 (s, 1H); Mass Spectrum : M+H + 490, 492 and 494. 

The 4-amino-6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline used as a 
starting material was prepared as follows :- 

15 A solution of di-tert-butvl dicarbonate (41.7 g) in ethyl acetate (75 ml) was added 

drop wise to a stirred solution of ethyl piperidine-4-carboxylate (30 g) in ethyl acetate (150 ml) 
which had been cooled to 0 to 5°C in an ice-bath. The resultant mixture was stirred at 
ambient temperature for 48 hours. The mixture was poured into water (300 ml). The organic 
layer was separated, washed in turn with water (200 ml), 0.1N aqueous hydrochloric acid 

20 solution (200 ml), a saturated aqueous sodium bicarbonate solution (200 ml) and brine 
(200 ml), dried over magnesium sulphate and evaporated. There was thus obtained ethyl 
N-tert-butoxvcarbonvlpiperidine-4-carboxylate (48 g); NMR Spectrum : (CDCI3) 1.25 (t, 3H), 
1.45 (s, 9H), 1.55-1.7 (m, 2H), 1.8-2.0 (d, 2H), 2.35-2.5 (m, 1H), 2.7-2.95 (t, 2H), 3.9-4.1 (br 
s, 2H), 4.15(q, 2H). 

25 A solution of the material so obtained in THF (180 ml) was cooled at 0°C and lithium 

aluminium hydride (1M solution in THF; 133 ml) was added dropwise. The mixture was 
stirred at 0°C for 2 hours. Water (30 ml) and 2N aqueous sodium hydroxide solution (10 ml) 
were added in turn and the mixture was stirred for 15 minutes. The resultant mixture was 
filtered through diatoraaceous earth and the solids were washed with ethyl acetate. The 

30 filtrate was washed in turn with water and with brine, dried over magnesium sulphate and 
evaporated. There was thus obtained N-tert-butoxycarbonyl-4-hydroxymethylpiperidine 
(36.3 g^: NMR Spectrum : (CDCI3) 1.05-1.2 (m, 2H), 1.35-1.55 (m, 10H), 1.6-1.8 (m, 2H), 
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.0-4.2 (br s, 2H). 
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l,4-Diazabicyclo[2.2.2]octane (42.4 g) was added to a solution of 
N-tert-butoxycarbonyl-4-hydroxymethylpiperidine (52.5 g) in tert-butyl methyl ether (525 ml) 
and the mixture was stirred at ambient temperature for 15 minutes. The mixture was then 
cooled in an ice-bath to 5°C and a solution of 4-toluenesulphonyl chloride (62.8 g) in 
5 tert-butyl methyl ether (525 ml) was added dropwise over 2 hours while maintaining the 
reaction temperature at approximately 0°C. The resultant mixture was allowed to warm to 
ambient temperature and was stirred for 1 hour. Petroleum ether (b.p. 60-80°C, 1L) was 
added and the precipitate was removed by filtration. The filtrate was evaporated to give a 
solid residue which was dissolved in diethyl ether. The organic solution was washed in turn 

10 with 0.5N aqueous hydrochloric acid solution, water, a saturated aqueous sodium bicarbonate 
solution and brine, dried over magnesium sulphate and evaporated. There was thus obtained 
N-tert-butoxycarbonyl-4-(4-toluenesulphonyloxymethyl)piperidine (76.7 g), NMR Spectrum : 
(CDCI3) 1.0-1.2 (m, 2H), 1.45 (s, 9H), 1.65 (d, 2H), 1.75-1.9 (m, 2H), 2.45 (s, 3H), 2.55-2.75 
(ra, 2H), 3.85 (d, 1H), 4.0-4.2 (br s, 2H), 7.35 (d, 2H), 7.8 (d, 2H). 

15 A portion (40 g) of the material so obtained was added to a suspension of ethyl 

4-hydroxy-3-methoxybenzoate (19.6 g) and potassium carbonate (28 g) in DMF (200 ml) and 
the resultant mixture was stirred and heated to 95°C for 2.5 hours. The mixture was cooled to 
ambient temperature and partitioned between water and a mixture of ethyl acetate and diethyl 
ether. The organic layer was washed in turn with water and brine, dried over magnesium 

20 sulphate and evaporated. The resulting oil was crystallised from petroleum ether 

(b.p. 60-80°C) and the suspension was stored overnight at 5°C. The resultant solid was 
collected by filtration, washed with petroleum ether and dried under vacuum. There was thus 
obtained ethyl 4-(N-tert-butoxycarbonylpiperidin-4-ylmethoxy)-3-methoxybenzoate (35 g), 
m.p. 81-83°C; NMR Spectrum : (CDC1 3 ) 1.2-1.35 (m, 2H), 1.4 (t, 3H), 1.48 (s, 9H), 1.8-1.9 (d, 

25 2H), 2.0-2.15 (m, 2H), 2.75 (t, 2H), 3.9 (d, 2H), 3.95 (s, 3H), 4.05-4.25 (br s, 2H), 4.35 (q, 
2H), 6.85 (d, 1H), 7.55 (s, 1H), 7.65 (d, 1H). 

The material so obtained was dissolved in formic acid (35 ml), formaldehyde (12M, 
37% in water, 35 ml) was added and the mixture was stirred and heated to 95°C for 3 hours. 
The resultant mixture was evaporated. The residue was dissolved in methylene chloride and 

30 hydrogen chloride (3M solution in diethyl ether, 40 ml) was added. The mixture was diluted 
with diethyl ether and the mixture was triturated until a solid was formed. The solid was 
collected, washed with diethyl ether and dried under vacuum overnight at 50°C. There was 
thus obtained ethyl 3-methoxy-4-(N-methylpiperidin-4-ylmethoxy)benzoate (30.6 g), 
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NMR Spectrum : (DMSOd 6 ) 1.29 (t, 3H), 1.5-1.7 (m, 2H), 1.95 (d, 2H), 2.0-2.15 (br s, 1H), 
2.72 (s, 3H), 2.9-3.1 (m, 2H), 3.35-3.5 (br s, 2H), 3.85 (s, 3H), 3.9-4.05 (br s, 2H), 4.3 (q, 2H), 
7.1 (d, 1H), 7.48 (s, 1H), 7.6 (d, 1H). 

The material so obtained was dissolved in methylene chloride (75 ml) and the solution 
5 was cooled in an ice-bath to 0-5°C. Trifluoroacetic acid (37.5 ml) was added followed by the 
dropwise addition over 15 minutes of a solution of fuming nitric acid (24M; 7.42 ml) in 
methylene chloride (15 ml). The resultant solution was allowed to warm to ambient 
temperature and was stirred for 2 hours. Volatile materials were evaporated. The residue was 
dissolved in methylene chloride (50 ml) and the solution was cooled in an ice-bath to 0-5°C. 

10 Diethyl ether was added and the resultant precipitate was collected and dried under vacuum at 
50°C. The solid was dissolved in methylene chloride (500 ml) and hydrogen chloride (3M 
solution in diethyl ether; 30 ml) was added followed by diethyl ether (500 ml). The resultant 
solid was collected and dried under vacuum at 50°C. There was thus obtained ethyl 
5-methoxy-4-(N-methylpiperidin-4-ylmethoxy)-2-nitrobenzoate (28.4 g), NMR Spectrum : 

15 (DMSOd 6 ) 1.3 (t, 3H), 1.45-1.65 (m, 2H), 1.75-2.1 (m, 3H), 2.75 (s, 3H), 2.9-3.05 (m, 2H), 
3.4-3.5 (d, 2H), 3.95 (s, 3H), 4.05 (d, 2H), 4.3 (q, 2H), 7.32 (s, 1H), 7.66 (s, 1H). 

A mixture of a portion (3.89 g) of the material so obtained, 10% platinum-on-activated 
carbon (50% wet, 0.389 g) and methanol (80 ml) was stirred under 1.8 atmospheres pressure 
of hydrogen until uptake of hydrogen ceased. The mixture was filtered and the filtrate was 

20 evaporated. The residue was dissolved in water (30 ml) and basified to pHIO by the addition 
of a saturated aqueous sodium bicarbonate solution. The mixture was diluted with a 1:1 
mixture of ethyl acetate and diethyl ether and the organic layer was separated. The aqueous 
layer was further extracted with a 1:1 mixture of ethyl acetate and diethyl ether and the 
organic extracts were combined, washed in turn with water and brine, dried over magnesium 

25 sulphate and evaporated. The residue was triturated under a mixture of petroleum ether 
(b.p. 60-80°C) and diethyl ether. The solid so obtained was isolated, washed with petroleum 
ether and dried under vacuum at 60°C. There was thus obtained ethyl 2-amino-5-methoxy- 
4-(N-methylpiperidin-4-ylraethoxy)benzoate (2.58 g), m.p. 111-112°C; NMR Spectrum : 
(CDCI3) 1.35 (t, 3H), 1.4-1.5 (m, 2H), 1.85 (m, 3H), 1.95 (t, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 

30 (s, 3H), 3.85 (d, 2H), 4.3 (q, 2H), 5.55 (br s, 2H), 6.13 (s, 1H), 7.33 (s, 1H). 

A mixture of ethyl 2-amino-5-methoxy-4-^-methylpiperidin-4-ylmethoxy)benzoate 
(16.1 g), formamidine acetic acid salt (5.2 g) and 2-methoxyethanol (160 ml) was stirred and 
heated at 1 15°C for 2 hours. Further formamidine acetic acid salt (10.4 g) was added in 
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portions every 30 minutes during 4 hours and heating was continued for 30 minutes after the 
last addition. The resultant mixture was evaporated. The solid residue was stirred under a 
mixture of methylene chloride (50ml) and ethanol (100ml). The precipitate was removed by 
filtration and the filtrate was concentrated to a final volume of 100ml. The resultant 
5 suspension was cooled to 5°C The solid so obtained was collected, washed with cold ethanol 
and with diethyl ether and dried under vacuum at 60°C. There was thus obtained 6-methoxy- 
7-(N-raethylpiperidin-4-ylmethoxy)-3,4-dihydroquinazolin-4-one (12.7 g); NMR Spectrum : 
(DMSOd*) 1.25-1.4 (m, 2H), 1.75 (d, 2H), 1.9 (t, 1H), 1.9 (s, 3H), 2.16 (s, 2H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.0 (d, 2H), 7.11 (s, 1H), 7.44 (s, 1H), 7.97 (s, 1H). 

10 A mixture of a portion (2.8 g) of the material so obtained, thionyl chloride (28 ml) and 

DMF (0.28 ml) was heated to reflux for 1 hour. The mixture was evaporated and the 
precipitate was triturated under diethyl ether. The resultant solid was isolated and washed 
with diethyl ether. The solid was then dissolved in methylene chloride and the solution was 
washed with a saturated aqueous sodium bicarbonate solution. The organic layer was washed 

15 in turn with water and brine, dried over magnesium sulphate and evaporated. There was thus 
obtained 4-chloro-6-methoxy-7-(N-methylpiperidin^ylmethoxy)quinazoline (2.9 g,), 
NMR Spectrum : (DMSOd 6 ) 1.3-1.5 (m, 2H), 1.75-1.9 (m, 4H), 2.0 (t, 1H), 2.25 (s, 3H), 2.85 
(d, 2H), 4.02 (s, 3H), 4.12 (d, 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 

A mixture of 4-chloro-6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline 

20 (11.17 g), 4-brorao-2-fluorophenol (4.57 ml), potassium carbonate (7. 19 g) and DMF (1 10 ml) 
was stirred and heated at 100°C for 2.5 hours. The mixture was allowed to cool to ambient 
temperature and was poured into a mixture (1L) of ice and water. The precipitate was 
collected, washed with water and dried. The solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 

25 1% aqueous ammonium hydroxide solution (20:1:0 to 10:1:0 to 10:1:1) as eluent. There was 
thus obtained 4-(4-bromo-2-fluorophenoxy)-6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)quinazoline(13.1 g). NMR Spectrum : (DMSOd 6 ) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 
4H), 1.9 (t, 1H), 2.15 (s, 3H),2.5 (br s, 2H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4(s, 1H), 7.45-7.6 (m, 
3H), 7.8 (d, 1H), 8.5 (s, 1H); Mass Spectrum: M+fT 476 and 478. 

30 A portion (9.4 g) of the material so obtained was dissolved in a 2M solution of 

ammonia in isopropanol (150 mi). Liquid ammonia (10 ml) was added and the reaction 
mixture was sealed in a Carius tube. The reaction mixture was heated to 130°C for 16 hours. 
The Carius tube was cooled and opened and the reaction mixture was evaporated. The residue 
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was stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in turn with water and methyl tert-butvl ether. There was thus obtained 
4-amino-6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline (5.55 g); NMR 
Spectrum : (DMSOd 6 ) 1.2-1.4 (m, 2H), 1.7-1.8 (m, 4H), L85 (t, 1H), 2.1 (s, 3H), 2.8 (d, 2H), 
5 3.8 (s, 3H), 3.9 (d, 2H), 7.0 (s, 1H), 7.3 (br s, 2H), 7.5 (s, 1H), 8.2 (s, 1H); Mass Spectrum : 
M+H + 303. 

Example 2 

Using an analogous procedure to that described in Example 1, except that, 
10 unless otherwise stated, chloroform was used in place of methylene chloride as the reaction 
solvent, the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to 
give the compounds described in Table I. In general, unless otherwise stated, the appropriate 
isocyanates were commercially available. Alternatively appropriate isocyanates could be 
prepared by the reaction of the appropriate aniline with di-tert-butyl dicarbonate in the 
15 presence of 4-dimethylaminopyridine and a solvent such as methylene chloride. 



Table I 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro 


[1] 


2 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,3-dichloro 


[2] 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-dichloro 


[3] 


4 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2-fluoro 


[4] 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


[5] 


6 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-bromo 


[6] 


7 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-trifluoromethyl 


[7] 


8 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


[8] 


9 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


[9] 
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10 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-tert-butyi 


[10] 


11 


methoxy 


3-piperidinopropoxy 


2,6-dimethyl 


[11] 


12 


hydrogen 


3-morpholinopropoxy 


2,6-dichloro 


[12] 


13 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-dichloro 


[13] 


14 


hydrogen 


4-morpholinobut-2-ynyloxy 


2,6-dichloro 


[14] 


15 


hydrogen 


(£)-4-morpholinobut-2-enyloxy 


2,6-dichloro 


[15] 


16 


methoxy 


2-piperidinoethoxy 


2,6-dichloro 


[16] 


17 


methoxy 


3-morpholinopropoxy 


2,6-dichloro 


[17] 


18 


methoxy 


3-(4-methylpiperazin- l-yl)propoxy 


2,6-dichloro 


[18] 


19 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-dichloro 


[19] 


20 


methoxy 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-dichloro 


[20] 


21 


methoxy 


2-[N-(2-methoxyethyl)- 
N-methylamino]ethoxy 


2,6-dichloro 


[21] 


22 


methoxy 


3-mesylpropoxy 


2,6-dichloro 


[22] 


23 


methoxy 


3-( 1 ,2,3-triazol- l-yl)propoxy 


2,6-dichloro 


[23] 


24 


methoxy 


2-(4-pyridyl)ethoxy 


2,6-dichloro 


[24] 


25 


methoxy 


N-methyIpiperidin-4-ylmethoxy 


2,4,6-trichloro 


[25] 


26 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2,5-dichloro 


[26] 


27 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-difluoro 


[27] 


28 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethoxy 


[28] 


29 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-dimethoxy 


[29] 


30 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-diisopropyl 


[30] 


31 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trimethyl 


[31] 


32 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


[32] 


33 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-diethyl 


[33] 


34 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-ethyl-6-methyl 


[34] 


35 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-bromo-2,6-dimethyl 


[35] 


36 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


[36] 


37 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,4,6-trichloro 


[37] 
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38 


methoxy 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,4,6- trichloro 


[38] 


39 


methoxy 


3-piperidinopropoxy 


2,6-dichloro 


[39] 


40 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-difluoro 


[40] 


41 


methoxy 


3-piperidinopropoxy 


2,6-difluoro 


[41] 


42 


methoxy 


3-morpholinopropoxy 


2,6-difluoro 


[42] 


43 


methoxy 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-difluoro 


[43] 


44 


methoxy 


2-piperidinoethoxy 


2,6-difluoro 


[44] 


45 


methoxy 


2-piperidinoethoxy 


2,4,6-trichloro 


[45] 


46 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2-fluoro- 
6-trifluoromethyl 


[46] 


47 


methoxy 


2-dimethylaminoethoxy 


2,6-difluoro 


[47] 


48 


methoxy 


2-dimethylaminoethoxy 


2,6-dichloro 


[48] 


49 


methoxy 


2-(2-oxoimidazolidin-l-yl)ethoxy 


2,6-difluoro 


[49] 


50 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


2,6-dichloro 


[50] 


51 


methoxy 


2-pyirolidin- 1-ylethoxy 


2,6-dichloro 


[51] 


52 


methoxy 


2-pyrrolidin- 1 -y lethoxy 


2,6-difluoro 


[52] 


53 


methoxy 


2-morpholinoethoxy 


2,6-dichloro 


[53] 


54 


methoxy 


2-morpholinoethoxy 


2,6-difluoro 


[54] 


55 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-dimethyl 


[55] 


56 


methoxy 


3-morpholinopropoxy 


2,6-dimethyl 


[56] 


57 


methoxy 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-dimethyl 


[57] 


58 


methoxy 


2-pyrrolidin- 1 -ylethoxy 


2,6-dimethyl 


[58] 


59 


methoxy 


2-piperidinoethoxy 


2,6-dimethyl 


[59] 


60 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


[60] 


61 


methoxy 


2-(2-oxoimidazoiidin- l-yl)ethoxy 


2,6-dimethyl 


[61] 


62 


methoxy 


2-dimethylaminoethoxy 


2,6-dimethyl 


[62] 


63 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


4-bromo-2,6-dimethyl 


[63] 


64 


methoxy 


3-piperidinopropoxy 


4-bromo-2,6-dimethyl 


[64] 


65 


methoxy 


3-morpholinopropoxy 


4-bromo-2,6-dimethyl 


[65] 


66 


methoxy 


3-(4-methylpiperazin-l-yl)propoxy 


4-bromo-2,6-dimethyl 


[66] 


67 raethoxy 


2-piperidinoethoxy 


4-bromo-2,6-dimethyi 


[67] 
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68 


methoxy 


2-raorpholinoethoxy 


4-bromo-2,6-dimethyl 


[68] 


69 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


4-bromo-2,6-dimethyl 


[69] 


70 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dichloro 


[70] 


71 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-difluoro 


[71] 


72 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


[72] 


73 


methoxy 


N-methylpiperidiii-4-ylmethoxy 


2-fluoro- 
6-trifluoromethyl 


[73] 


74 


hydrogen 


2-pyrrolidin- 1-yiethoxy 


2,6-dichloro 


[74] 


75 


hydrogen 


2-pyrrolidin- 1-ylethoxy 


2-chloro-6-methyl 


[75] 


76 


hydrogen 


2-pyrrolidin- 1-ylethoxy 


2-chloro 


[76] 


77 


hydrogen 


2-pyrrolidin- 1-ylethoxy 


2,4,6-trichloro 


| [77] 


78 


hydrogen 


2-piperidinoethoxy 


2,6-dichloro 


[78] 


79 


hydrogen 


2-piperidinoethoxy 


2,6-difluoro 


[79] 


80 


hydrogen 


2-piperidinoethoxy 


2-chloro-6-methyi 


[80] 


81 


hydrogen 


2-piperidinoethoxy 


2-chloro 


[81] 


82 


hydrogen 


2-piperidinoethoxy 


2,4,6-trichloro 


[82] 


83 


hydrogen 


2-(4-methylpiperazin- 1 -yl)ethoxy 


2,6-dichloro 


[83] 


84 


hydrogen 


2-(4-methylpiperazin- l-yl)ethoxy 


2-chloro-6-methyl 


[84] 


85 


hydrogen 


2-(4-methylpiperazin~ l-yl)ethoxy 


2-chloro 


[85] 


86 


hydrogen 


2-(4-methylpiperazin- 1 -yl)ethoxy 


2,4,6-trichloro 


[86] 


87 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2,6-dichloro 


[87] 


88 


hydrogen 


N-methylpiperidin-3-ylraethoxy 


2,6-difluoro 


[88] 


89 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro-6-methyl 


[89] 


90 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro 


[90] 


91 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2,4,6-trichloro 


[91] 


92 


hydrogen 


3-pyrrolidin- 1-ylpropoxy 


2,6-dichloro 


[92] 


93 


hydrogen 


3-pyrrolidin- 1-ylpropoxy 


2,6-difluoro 


[93] 


94 


hydrogen 


3-pyrrolidin- 1-ylpropoxy 


2-chloro-6-methyl 


[94] 


95 


hydrogen 


3-pyrroiidin- 1-ylpropoxy 


2-chloro 


[95] 


96 


hydrogen 


3-pyrrolidin- 1-ylpropoxy 


2,4,6-trichloro 


[96] 


97 


hydrogen 


3-morpholinopropoxy 


2,6-difluoro 


[97] 
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98 


hydrogen 


3-morpholinopropoxy 


2-chloro-6-methyl 


[98] 


99 


hydrogen 


3-morpholinopropoxy 


2,4,6-trichloro 


[99] 


100 


hydrogen 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-dichloro 


[100] 


101 


hydrogen 


3-(4-methylpiperazin- 1 -yl)propoxy 


2-chloro 


[101] 


102 


hydrogen 


3-(4-methylpiperazin- l-yl)propoxy 


2,4,6-trichloro 


[102] 


103 


hydrogen 


3-( 1 > 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-difluoro 


[103] 


104 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2-chloro-6-methyl 


[104] 


105 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,4,6-trichloro 


[105] 


106 


hydrogen 


3-( 1 ,2,3-triazol- l-yl)propoxy 


2,4,6-trichloro 


[106] 


107 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-eny loxy 


2,6-difluoro 


[107] 


108 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2-chloro-6-methyl 


[108] 


109 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2-chloro 


[109] 


110 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-dichloro 


[110] 


111 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


[111] 


112 


methoxy 


3-(4-carbamoylpiperidin- 
l-yi)propoxy 


2,6-dimethyl 


[112] 


113 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2-chloro-6-methyl 


[113] 


114 


hydrogen 


3-(pyrrolidin- 1 -yl)- 1 -propyny 1 


2,6-dichloro 


[114] 


115 


methoxy 


3-(pyrrolidin- 1 -yl)- 1 -propyny I 


2,6-dichloro 


[115] 


116 


methoxy 


6-raorpholino- 1-hexynyl 


2,6-dichloro 


[116] 


117 


methoxy 


6-morpholino- 1-hexynyl 


2,6-difluoro 


[117] 


118 


methoxy 


6-(2-methylimidazol- 1 -yl)- 
1-hexynyl 


2,6-dichloro 


[118] 


119 


methoxy 


6-(2-methylimidazol- 1-yl)- 
1-hexynyl 


2,6-difluoro 


[119] 
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120 


methoxy 


3-dimethylamino- 1-propynyl 


2,6-difluoro 


[120] 


121 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-nitro 


[121] 


122 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-3-fluoro 


[122] 


123 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dichloro 


[123] 


124 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-5-nitro 


[124] 


125 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro- 
5-trifluoromethyl 


[125] 


126 


methoxy 


N-methylpiperidin-4-ylmethoxy 


5-chloro-2-methoxy 


[126] 


127 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2- methoxy -5 -methyl 


[127] 


128 


methoxy 


N-methylpiperidin-4-ylmethoxy 


5-chloro-2-methyl 


[128] 


129 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl-5-fluoro 


[129] 


130 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-5-methyl 


[130] 


131 


methoxy 


3-pyrroiidin- 1-ylpropoxy 


2,5-difluoro 


[131] 


132 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,5-dichloro 


[132] 


133 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


5-chloro-2-methyl 


[133] 


134 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


5-fluoro-2-methyl 


[134] 


135 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2-methyl-5-nitro 


[135] 


136 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-5-methyl 


[136] 


137 


methoxy 


6-(N-methy lpiperazin- 1 -yl)- 
1-hexynyl 


2,6-dichloro 


[137] 


138 


methoxy 


benzyloxy 


3-dimethyIcarbamoyl- 
2,6-dimethyl 


[138] 


139 


methoxy 


cyciopropylmethoxy 


2,6-dimethyl 


[139] 


140 


methoxy 


6-(N-methylpiperazin-l-yl)hexyl 


2,6-dichloro 


[140] 


141 


methoxy 


3-(pyrrolidin- 1 -yl)propyl 


2,6-dichloro 


[141] 


142 


methoxy 


N-[3-(N-methylpiperazin- 1- 
yl)propyl]carbamoyl 


2,6-dichloro 


[142] 


143 


methoxy 


N-[3-(imidazol-l- 
yl)propyl]carbamoyl 


2,6-dichloro 


[143] 


144 


methoxy 


N-methylpiperazin- 1 -yl 


2,6-dichloro 


[144] 


145 


methoxy 


N-(tert-butoxycarbonvl)piperazin- 


2,6-dichloro 


[145] 
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1-yl 






146 


methoxy 


3-moipholinopropylamino 


2,6-dichloro 


[146] 


147 


methoxy 


3-imidazol- 1-ylpropylamino 


2,6-dichloro 


[147] 


148 


methoxy 


N-methylpiperidin-4-ylmethoxy 


3-dimethylcarbamoyl- 
2,6-dimethyl 


[148] 


149 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2-chloro-6-methyl 


[149] 


150 


methoxy 


3-methoxypropylamino 


2,6-dichloro 


[150] 


151 


methoxy 


2-aminoethylamino 


2,6-dichloro 


[151] 


152 


methoxy 


N-(2-diethylaminoethyl)- 
N-methylamino 


2,6-dichloro 


[152] 



Notes 

[1] The product gave the following data: NMR Spectrum : (DMSOde) 1.36 (m, 2H), 1.74 
(d, 3H), 1.86 (t, 2H), 2.14 (s, 3H), 2.87 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 7.11 (t, 1H), 7.29 
5 (s, 3H), 7.38 (t, 1H), 7.56 (d, 1H), 8.08 (s, 1H), 8.41 (d, 1H), 8.73 (s, 1H), 10.59 (s, 1H), 13.2 
(s, 1H); Mass Spectrum : M+H + 456 and 458. 

[2] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.87 (m, 2H), 2. 1 1 (m, 
3H), 2.78 (m, 2H), 2.78 (s, 3H), 3.68 (d, 2H), 4.07 (s, 3H), 4.1 (s, 2H), 7.12 (m, 2H), 7.43 (s, 
1H), 7.78 (s, 1H), 8.28 (m, 1H), 8.75 (s, 1H), 13.2 (s, 1H); Mass Spectrum : M+rT 490 and 
10 492. 

[3] The product gave the following data: NMR Spectrum : (DMSOd<>) 1.83 (m, 2H), 2. 1 
(ra, 3H), 2.63 (m, 2H), 2.7 (s, 3H), 3.6 (d, 2H), 4.08 (s, 3H), 4.1 (d, 2H), 7.23 (m, 1H), 7.33 (s, 
1H), 7.46 (s, 1H), 7.72 (s, 1H), 8.31 (d, 1H), 8.74 (s, 1H), 13.3 (s, 1H); Mass Spectrum : M+lT 
490 and 492. 

15 [4] Methylene chloride was used as the reaction solvent. The product gave the following 
dam: NMR Spectrum : (DMSOde) 1.34 (q, 2H), 1.74 (d, 3H), 1.86 (t, 2H), 2.15 (s, 3H), 2.78 
(d, 2H), 3.96 (s, 3H), 4.02 (d, 2H), 7.08-7.16 (m, 1H), 7.19-7.36 (m, 3H), 8.06 (s, 1H), 8.27 
(s, 1H), 8.69 (s, 1H), 10.56 (s, 1H), 12.81 (s, 1H); Mass Spectrum : M+H* 440. 
[5] DMF was used as the reaction solvent The product gave the following data: NMR 

20 Spectrum : (DMSOd*) 1.35 (m, 2H), 1.8 (m, 5H), 2.15 (s, 3H), 2.79 (d, 2H), 2.94 (s, 3H), 4.03 
(d, 2H), 7. 1-7.35 (m, 5H), 8.03 (s, 1H), 8.66 (s, 1H), 10.6 (s, 1H); Mass Spectrum : M+H* 458. 
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[6] DMF was used as the reaction solvent. The product gave the following data: NMR 
Spectrum : (DMSOds) 1.3-1.5 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.2 (s, 3H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.1 (br d, 2H), 7.0 (t, 1H), 7.3 (or s, 1H), 7.4 (t, 1H), 7.7 (d, 1H), 8.1 (br s, 1H), 8.4 
(d, 1H), 8.8 (s, 1H), 10.5 (br s, 1H); Mass Spectrum : M+H + 500 and 502. 
5 [7] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.47 (m, 2H), 1.97 (m, 
5H), 2.3 (s, 3H), 2.88 (d, 2H), 3.61 (s, 3H), 4.01 (d, 2H), 7.24 (s, partially obscured by CHC1 3 
peak), 7.25 (t, partially obscured by CHC1 3 peak), 7.37 (s, 1H), 7.56 (t, 1H), 7.7 (d, 1H), 8.17 
(d, 1H), 8.7 (s, 1H), 9.36 (s, 1H), 13.2 (s, 1H); Mass Spectrum : M+H + 490. 
[8] The product gave the following data: NMR Spectrum : (CDCI3) 1 .38-1 .55 (m, 2H), 
10 1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.47 (s, 3H), 2.91 (d, 2H), 3.66 (s, 3H), 4.01 (d, 2H), 7.05- 
7.14 (m, 1H), 7.17-7.28 (m, 4H), 7.4 (s, 1H), 7.96 (d, 1H), 8.7 (s, 1H), 9.24 (s, 1H), 12.34 (s, 
1H); Mass Spectrum : M+H + 436. 

[9] The product gave the following data: NMR Spectrum : (DMSOds and CD3COOH) 1.5- 
1.67 (q, 2H), 1.93-2.17 (m, 3H), 2.24 (s, 6H), 2.71 (s, 3H), 2.93 (t, 2H), 3.37 (d, 2H), 3.95 (s, 
15 3H), 4.09 (d, 2H), 7.1 (s, 3H), 7.31 (s, 1H), 8.07 (s, 1H), 8.66 (d, 1H); Mass Spectrum : M+ET 
450. 

[10] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.43 (m, 2H), 1.5 (s, 
9H), 1.82 (m, 5H), 2.28 (s, 3H), 2.89 (d, 2H), 3.32 (s, 3H), 4.0 (d, 2H), 7.2 (ra, 3H), 7.5 (m, 
2H), 7.57 (s, 1H), 8.62 (s, 1H), 9.9 (s, 1H), 12.35 (s, 1H); Mass Spectrum : M+H+ 478. 
20 [11] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.45 (m, 2H), 1.59 (m, 
4H), 2.1 1 (m, 2H), 2.33 (s, 6H), 2.4 (br s, 4H), 2.5 (t, 2H), 3.23 (s, 3H), 4.22 (t, 2H), 7.14 (m, 
3H), 7.28 (s, 1H), 7.62 (s, 1H), 8.66 (s, 1H), 10.16 (s, 1H), 12.08 (s, 1H); Mass Spectrum : 
M+H + 513. 

The 4-amino-6-methoxy-7-(3-piperidinopropoxy)quinazoline used as a starting 

25 material was prepared as follows :- 

Sodium hydride (60% suspension in mineral oil, 1.44 g) was added portionwise during 
20 minutes to a solution of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one 
(International Patent Application WO 97/22596, Example 1 thereof; 8.46 g) in DMF (70 ml). 
The mixture was stirred at ambient temperature for 1.5 hours. Chloromethyl pivalate (5.65 g) 

30 was added dropwise and the mixture was stirred at ambient temperature for 2 hours. The 
mixture was diluted with ethyl acetate (100 ml) and poured onto a mixture (400 ml) of ice and 
water containing 2N aqueous hydrochloric acid (4 ml). The organic layer was separated and 
the aqueous layer was extracted with ethyl acetate. The combined extracts were washed with 
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brine, dried over magnesium sulphate and evaporated. The residue was triturated under a 
mixture of diethyl ether and petroleum ether (b.p. 60-80°C) and the resultant solid was 
collected and dried under vacuum. There was thus obtained 7-benzyloxy-6-raethoxy- 
3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (10 g); NMR Spectrum : (DMSOd*) 1.11 (s, 
5 9H), 3.89 (s, 3H), 5.3 (s, 2H), 5.9 (s, 2H), 7.27 (s, 1H), 7.35 (m, 1H), 7.47 (t, 2H), 7.49 (d, 
2H), 7.51 (s, 1H), 8.34 (s, 1H). 

A mixture of a portion (7 g) of the material so obtained, 10% palladium-on-charcoal 
catalyst (0.7 g), DMF (50 ml), methanol (50 ml), acetic acid (0.7 ml) and ethyl acetate 
(250 ml) was stirred under an atmosphere pressure of hydrogen for 40 minutes. The catalyst 
10 was removed by filtration and the solvent was evaporated. The residue was triturated under 
diethyl ether and the resultant solid was collected and dried under vacuum. There was thus 
obtained 7-hydroxy-6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (4.36 g); 
NMR Spectrum : (DMSOck) 1.1 (s, 9H), 3.89 (s, 3H), 5.89 (s, 2H), 7.0 (s, 1H), 7.48 (s, 1H), 
8.5 (s, 1H). 

15 Diethyl azodicarboxylate (3.9 ml) was added dropwise to a stirred mixture of 

7-hydroxy-6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (5 g), 
3-bromopropanol (2.21 ml), triphenylphosphine (6.42 g) and methylene chloride (50 ml) and 
the mixture was stirred at ambient temperature for 2 hours. The mixture was evaporated and 
the residue was purified by column chromatography on silica using a 19:1 mixture of 

20 methylene chloride and methanol as eluent. There was thus obtained 7-(3-bromopropoxy)- 
6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (6 g); NMR Spectrum : 
(DMSOda) 1.12 (s, 9H), 2.32 (t, 2H), 3.7 (t, 2H), 3.9 (s, 3H), 4.25 (t, 2H), 5.9 (s, 2H), 7.20 (s, 
1H), 7.61 (s, 1H), 8.36 (s, 1H). 

A mixture of a portion (2.89 g) of the material so obtained and piperidine (10 ml) was 

25 stirred and heated to 100°C for 1 hour. The mixture was evaporated and the residue was 

partitioned between methylene chloride and a saturated aqueous ammonium chloride solution. 
The organic phase was washed with brine, dried over magnesium sulphate and evaporated. 
There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (2.4 g); NMR Spectrum : (DMSOcfc) 1.15 (s, 9H), 1.35-1.5 (m, 

30 1H), 1.6-1.8 (m, 3H), 1.8-1.9 (d, 2H), 2.2-2.3 (m, 2H), 2.95 (t, 2H), 3.25 (t, 2H), 3.55 (d, 2H), 
3.95 (s, 3H), 4.25 (t, 2H), 5.94 (s, 2H), 7.24 (s, 1H), 7.56 (s, 1H), 8.36 (s, 1H). 

A mixture of the material so obtained and a 7N solution of ammonia in methanol 
(50 ml) was stirred at ambient temperature for 16 hours. The mixture was evaporated and the 
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residue was triturated under diethyl ether. The resultant solid was isolated, washed in turn 
with diethyl ether and a 1 : 1 mixture of diethyl ether and methylene chloride and dried under 
vacuum. There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3,4-dihydroquinazolin- 
4-one (1.65 g); NMR Spectrum : (DMSOcfe) 1.3-1.4 (m, 2H), 1.4-1.55 (m, 4H), 1.85-1.95 (ra, 
5 2H), 2.35 (br s, 4H), 2.4 (t, 2H), 3.9 (s, 3H), 4.15 (t, 2H), 7.1 1 (s, 1H), 7.44 (s, 1H), 7.9 (s, 
1H). 

A mixture of the material so obtained, thionyl chloride (15 ml) and DMF (1.5 ml) was 
heated to reflux for 3 hours. The mixture was evaporated. Toluene was added and the 
mixture was again evaporated. The residue was partitioned between methylene chloride and a 
10 saturated aqueous sodium bicarbonate solution (the basicity of which was adjusted to pHIO by 
adding 6N aqueous sodium hydroxide). The organic layer was separated, washed with brine, 
dried over magnesium sulphate and evaporated. There was thus obtained 4-chloro- 
6-methoxy-7-(3-piperidinopropoxy)quinazoline (1.2 g); NMR Spectrum : (DMSOd 6 ) 1.35-1.45 
(m, 2H), 1.5-1.6 (m, 4H), i.9-2.05 (m, 2H), 2.4 (br s, 4H), 2.45 (t, 2H), 4.0 (s, 3H), 4.29 (t, 

15 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 

A portion (0.5 g) of the material so obtained was dissolved in a 1M solution of 
ammonia in isopropanol (10 ml). Liquid ammonia (1 ml) was added and the reaction mixture 
was sealed in a Carius tube. The reaction mixture was heated to 120°C for 16 hours. The 
Carius tube was cooled and opened and the reaction mixture was evaporated. The residue was 

20 stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in turn with water and methyl tert-butyl ether. There was thus obtained 
4-amino-6-methoxy-7-(3-piperidinopropoxy)quinazoline (0.225 g); NMR Spectrum : 
(DMSOda) 1.37 (d, 2H), 1.49 (t, 4H), 1.91 (m, 2H), 2.3 (s, 4H), 2.37 (t, 2H), 3.86 (s, 3H), 4.1 
(t, 2H), 7.04 (s, 1H), 7.38 (s, 2H), 7.54 (s, 1H), 8.22 (s, 1H); Mass Spectrum : M+H+ 317. 

25 [12] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum: (CDC1 3 ) 2.1 (m, 2H), 2.5 (br s, 4H), 2.7 (t, 2H), 3.75 (t, 4H), 4.25 (t, 2H), 
7.15 (d, 1H), 7.3 (ra, 2H), 7.5 (d, 2H), 8.1 (d, 1H), 8.85 (s, 1H), 9.05 (s, 1H), 12.1 (s, 1H); 
Mass Spectrum : M+H + 476 and 478. 

The 4-amino-7-(3-morpholinopropoxy)quinazoline used as a starting material was 

30 prepared as follows :- 

A solution of 2-amino-4-fluorobenzoic acid (3 g) in formamide (30 ml) was heated to 
150°C for 6 hours. The reaction mixture was poured onto a 1: 1 mixture of ice and water 
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(250 ml) and the precipitated solid was collected, washed with water and dried to give 
7-fluoro-3,4-dihydroquinazolin-4-one (2.6 g). 

Sodium metal (4.4 g) was added to benzyl alcohol (100 ml) and the resultant mixture 
was stirred at ambient temperature for 30 minutes and then and heated to 80°C for 1 hour. 
5 The mixture was cooled to 40°C and 7-fluoro-3,4-dihydroquinazolin-4-one (7.8 g) was added. 
The reaction mixture was stirred and heated to 130°C for 4 hours. The mixture was allowed 
to cool to ambient temperature and was stirred for a further 18 hours. The solution was 
quenched with water (800 ml) and acidified to pH3 by the addition of concentrated 
hydrochloric acid. The resultant precipitate was collected, washed in turn with water and 

10 diethyl ether and dried under vacuum for 4 hours at 60°C There was thus obtained 
7-benzyloxy-3,4-dihydroquinazolin-4-one (7,02 g). 

A mixture of the material so obtained, phosphorus pentasulphide (12.5 g) and pyridine 
(350 ml) was stirred and heated to reflux for 8 hours. After cooling, the mixture was poured 
into water (1 L). The precipitate was collected and washed with water. The solid so obtained 

15 was dissolved in 6N aqueous sodium hydroxide solution and the solution was filtered. The 
filtrate was acidified to pH2 by the addition of 6N aqueous hydrochloric acid. The resultant 
precipitate was collected, washed with water and dried under vacuum at 60°C. There was 
thus obtained 7-benzyloxy-3,4-dihydroquinazolin-4-thione (7.42 g); NMR Spectrum : 
(DMSCkk) 5.32 (s, 2H), 7.25 (d, 1H), 7.32 (m, 1H), 7.4 (m, 1H), 7.45 (t, 2H), 7.55 (d, 2H), 

20 8.15 (s,lH), 8.5 (d, 1H). 

A portion (3.45 g) of the material so obtained was dissolved in THF (13 ml) and 
IN aqueous sodium hydroxide solution (25.7 ml) was added. Methyl iodide (0.97 ml) was 
added dropwise and the mixture was stirred at ambient temperature for 30 minutes. The 
mixture was neutralised by the addition of 2N aqueous hydrochloric acid and the mixture was 

25 diluted by the addition of water. The resultant solid was collected, washed with water and 
dried under vacuum to give 7-benzyloxy-4-methylthioquinazoline (3.3 g); NMR Spectrum : 
(DMSOd*) 2.67 (s, 3H), 5.32 (s, 2H), 7.3-7.45 (m, 5H), 7.5 (d, 2H), 8.05 (d, 1H), 8.9 (s, 1H). 

A mixture of a portion (3 g) of the material so obtained and trifluoroacetic acid (30 ml) 
was heated to reflux for 5 hours. The mixture was evaporated. The residue was suspended in 

30 water and solid sodium bicarbonate was added until complete dissolution. The solution was 
extracted with diethyl ether. The aqueous layer was acidified to pH2 by the addition of 
2N aqueous hydrochloric acid and the resultant precipitate was collected, washed in turn with 
water and diethyl ether and dried under vacuum. There was thus obtained 7 -hydroxy- 
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4-methylthioquinazoline (2 g); NMR Spectrum: (DMSOd 6 ) 2.7 (s, 3H), 7.15 (d, 1H), 7.25 (m, 
1H), 8.0 (d, 1H), 8.9 (s, 1H). 

Diethyl azodicarboxylate (2.92 g) was added dropwise to a stirred mixture of 
7-hydroxy-4-methylthioquinazoline (2.5 g), 4-(3-hydroxypropyl)morpholine (Bull. Soc. Chim. 
5 Ft 1962, 1 1 17; 2.47 g), triphenylphosphine (4.45 g) and methylene chloride (65 ml). The 
reaction mixture was stirred at ambient temperature for 1 hour. The mixture was evaporated 
and the residue was partitioned between a 1:1 mixture of ethyl acetate and diethyl ether and a 
IN aqueous hydrochloric acid solution. The aqueous layer was separated, basified to pH9 by 
the addition of solid sodium bicarbonate and extracted with methylene chloride. The organic 

10 layer was separated, washed with water and brine, dried over magnesium sulphate and 

evaporated. The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride, ethyl acetate and methanol (from 6:3:1 to 5:3:2 to 
75:0:25) as eluent. There was thus obtained 4-methylthio-7-(3-morpholinopropoxy)- 
quinazoline (2.03 g); NMR Spectrum : (DMSOd 6 ,and CF 3 COOD) 2.2-2.3 (m, 2H), 2.7 (s, 3H), 

15 3.05-3.25 (m, 2H), 3.35 (t, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.05 (d, 2H), 4.32 (t, 2H), 7.38 (d, 
1H), 7.4 (s, 1H), 8.1 (d, 1H), 9.05 (d, 1H); Mass Spectrum : M+H+ 320. 

A mixture of a portion (0.5 g) of the material so obtained and a solution of ammonia 
gas in methanol (7M; 50 ml) was sealed in a pressure vessel and heated to 120°C for 16 hours. 
The mixture was cooled to ambient temperature and evaporated. The residue was purified by 

20 column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluent. The material so 
obtained was triturated under diethyl ether and the resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained 4-amino- 
7-(3-moipholinopropoxy)quinazoline (0.35 g); NMR Spectrum : (CDCI3) 2.0-2.15 (m, 2H), 

25 2.5 (br s, 4H), 2.6 (t, 2H), 3.75 (br s, 4H), 4.2 (t, 2H), 5.65 (br s, 2H), 7.1 (d, 1H), 7.2 (s, 1H), 
7.65 (d, 1H), 8.55 (s, 1H) ; Mass Spectrum : M+H + 280. 

[13] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum : (CDCI3) 2.05 (m, 2H), 2.75 (t, 2H), 3.0-3.15 (m, 8H), 4.2 (t, 2H), 7.1 (d, 1H), 
7.2-7.35 (m, 2H), 7.5 (d, 2H), 8.2 (d, 1H), 8.8 (s, 1H), 9.45 (s, 1H); Mass Spectrum : M+fT 
30 524 and 526; Elemental Analysis : Found C, 50.0; H, 4.4; N, 13.3; C22H23N5O4CI2S requires C, 
50.39; H, 4.42; N, 13.35%. 

The 4-amino-7-[3-(l,l-dioxoteti^ydro-4H-l,4-^ used 
as a starting material was prepared as follows :- 
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A mixture of 3-aminopropan-l-ol (0.650 ml) and divinyl sulphone (1 g) was heated to 
1 10°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was 
purified by column chromatography on silica usin a 19:1 mixture of methylene chloride and 
methanol as eluent. There was thus obtained 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
5 4-yl)propan-l-ol (0.8 g); NMR Spectrum : (CDC1 3 ) 1.7-1.8 (m, 2H), 2.73 (t, 2H), 3.06 (br s, 
8H), 3.25 (s, 1H), 3.78 (t, 2H); Mass Spectrum : M+fT 194. 

Diethyl azodicarboxylate (3.3 ml) was added dropwise to a stirred mixture of 
7-hydroxy-4-methylthioquinazoline (1.34 g), 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
4-yl)propan-l-ol (2.03 g), triphenylphosphine (5.51 g) and methylene chloride (100 ml). The 

10 reaction mixture was stirred at ambient temperature for 4 hours. The mixture was evaporated 
and the residue was purified by column chromatography on silica using initially ethyl acetate 
and then a 24:1 mixture of ethyl acetate and ethanol as eluent. There was thus obtained 
7-[3-(l ,l-dioxotetrahydro-4H- l,4-thiazin-4-yl)propoxy]-4-methylthioquinazoline (1.79 g); 
NMR Spectrum : (CDC1 3 ) 2.05 (m, 2H), 2.7 (s, 3H), 2.73 (t, 2H), 3.05 (m, 8H), 4.2 (t, 2H), 

15 7.15 (m, 1H), 7.2 (d, 1H), 8.0 (d, 1H), 8-9 (s, 1H); Mass Spectrum : M+H + 368. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
immediately above, a portion (0.5 g) of the material so obtained was reacted with ammonia 
gas in methanol. The reaction product was purified by column chromatography on silica 
using increasingly polar mixtures of chloroform and methanol as eluent. There was thus 

20 obtained 4-amino-7-[3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy]quinazoline 

(0.45 g); NMR Spectrum (CDCI3) 2.05 (m, 2H), 2.75 (t, 2H), 3.0-3.1 (m, 8H), 4.2 (t, 2H), 5.5 
(br s, 2H), 7.15 (m, 1H), 7.2 (s, 1H), 7.65 (d, 1H), 8.6 (s, 1H); Mass Spectrum : M+H+ 337. 
[14] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum : (DMSOd* and CF3COOD) 3.0-3.4 (m, 2H), 3.4 (br d, 2H), 3.6-3.7 (m, 2H), 

25 3.95 (br d, 2H), 4.25 (s, 2H), 5.2 (s, 2H), 7.32 (t, 1H), 7.5 (d, 2H), 7.5-7.6 (m, 2H), 8.9 (d, 
1H), 9.2 (s, 1H); Mass Spectrum : M+H + 486 and 488; Elemental Analysis : Found C, 55.4; H, 
4.3; N, 14.1; C23H21N5O3CI2 0.6 H 2 0 requires C, 55.57; H, 4.50; N, 14.09 %. 

The 4-amino-7-(4-morpholinobut-2-yn-l-yloxy)quinazoline used as a starting material 
was prepared as follows 

30 Diethyl azodicarboxylate (2.46 ml) was added dropwise to a stirred mixture of 

7-hydroxy-4-methylthioquinazoline (1.2 g), 4-morpholinobut-2-yn- l-ol (J. Amer. Chem. Soc 
1957, 22, 6184; 1.26 g), triphenylphosphine (4.09 g) and methylene chloride (35 ml). The 
reaction mixture was stirred at ambient temperature for 3 hours. The mixture was evaporated 
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and the residue was purified by column chromatography on silica using initially methylene 
chloride and then a 19:1 mixture of methylene chloride and methanol as eluent. The material 
so obtained was triturated under diethyl ether. The resultant solid was collected and dried 
under vacuum. There was thus obtained 4-methylthio-7-(4-moipholinobut-2-yn- 
5 l-yloxy)quinazoline (1.3 g); NMR Spectrum : (CDC1 3 ) 2.5 (t, 4H), 2.7 (s, 3H), 3.32 (t, 2H), 
3.7 (t, 4H), 4.9 (t, 2H), 7.2 (d, 1H), 7.35 (d, 1H), 8.0 (d, 1H), 8.9 (s, 1H); Mass Spectrum : 
M+H + 330. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, a portion (0.5 g) of the material so obtained was reacted with a saturated solution of 

10 ammonia gas in methanol. The reaction product was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
ammonium hydroxide solution as eluent. There was thus obtained 4- amino- 
7-(4-morpholinobut-2-yn-l-yloxy)quinazoline (0.283 g); NMR Spectrum : (DMSOck) 2.4 (m, 
4H), 3.3 (t, 2H), 3.5 (m, 4H), 5.0 (s, 2H) t 7.15 (m, 1H), 7.18 (d, 1H), 7.6 (br s, 2H), 8.15 (d, 

15 1H), 8.32 (s, 1H); Mass Spectrum : M+Na + 321: Elemental Analysis : Found C, 63.8; H, 6.1; 
N, 18.7; C16H18N4O2 0.2 H 2 0 requires C, 63.65; H, 6.14; N, 18.55 %. 
[15] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum : (DMSOd 6 and CF3COOD) 3.0-3.1 (m, 2H), 3.4 (d, 2H), 3.65 (t, 2H), 3.85 (d, 
2H), 4.0 (d, 2H), 4.95 (br s, 2H), 6.0 (m, 1H), 6.3 (m, 1H), 7.4 (t, 1H), 7.45 (s, 1H), 7.55 (m, 

20 1H), 7.6 (d, 2H), 8.85 (d, 1H), 9.17 (s, 1H); Mass Spectrum : M+Na + 510 and 512; Elemental 
Analysis : Found C, 56.2; H, 4.7; N, 14.2; C23H23N5O3CI2 requires C, 56.57; H, 4.75; 
N, 14.34 %. 

The 4-amino-7-[(£)-4-morpholinobut"2-en-l-yloxy]quinazoline used as a starting 
material was prepared as follows :- 

25 Using an analogous procedure to that described in the second last paragraph of 

Note [12] above, (£)-4-morpholinobut-2-en-l-ol (J. Med. Chem. , 1972, 15, 110-112; 1.27 g), 
was reacted with 7-hydroxy-4-methylthioquinazoline (1.2 g) to give 4-methylthio- 
7-[(£)-4-morpholinobut-2-en-l-yloxy]quinazoline (1.15 g); NMR Spectrum : (CDCI3) 2.45 (br 
s, 4H), 2.7 (s, 3H), 3.05 (d, 2H), 3.7 (t, 4H), 4.7 (d, 2H), 5.9 (m, 2H), 7.15-7.25 (m, 2H), 7.95 

30 (d, 1H), 8.9 (d, 1H); Mass Spectrum : M+H + 332. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, 4-raethylthio-7-[(iB)-4-morpholinobut-2-en-l-yloxy]quinazoline (0.5 g) was reacted 
with a saturated solution of ammonia gas in methanol. The reaction product was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluent. There was thus 
obtained 4-amino-7-[(£)-4-morpholinobut-2-en-l-yloxy]quinazoline (0.372 g); NMR 
Spectrum : (DMSOd*) 2.35 (br s, 4H), 3.0 (br s, 2H), 3.56 (t, 4H), 4.7 (br s, 2H), 5.9 (br s, 
5 2H), 7.05 (s, 2H), 7.1 (m, 1H), 7.6 (br s, 2H), 8.12 (d, 1H), 8.3 (s, 1H); Mass Spectrum : 
M+Na + 323; Elemental Analysis : Found C, 63.1; H, 6.7; N, 18.4; C16H20N4O2 0.2 H 2 0 
requires C, 63.22; H, 6.76; N, 18.51 %. 

[16] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

10 washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd 6 and CF3COOD) 1.4 (m, 1H), 1.7 (m, 3H), 1.9 (m, 2H), 3.1 
(t, 2H), 3.65 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, 1H), 7.52 (s, 1H), 7.62 (d, 2H), 8.3 (s, 
1H), 9.05 (s, 1H); Mass Spectrum : M+H + 490 and 492. 

The 4-amino-6-methoxy-7-(2-piperidinoethoxy)quinazoline used as a starting material 

15 was prepared as follows :- 

A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (25. 1 g), thionyl 
chloride (450 ml) and DMF (1 ml) was stirred and heated to reflux for 2 hours. The mixture 
was evaporated and the residue was dissolved in toluene and the solution was evaporated. 
The resultant solid was suspended in methylene chloride (500 ml), solid potassium carbonate 

20 (39 g) was added and the mixture was stirred for 10 minutes. Water (500 ml) was added and 
the mixture stirred for another 10 minutes. The methylene chloride layer was separated, dried 
over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent. There was thus obtained 7-benzyl-4-chloro-6-methoxyquinazoline 

25 (21.54 g); NMR Spectrum : (DMSOck) 4.0 (s, 3H), 5.36 (s, 2H), 7.31-7.46 (m, 4H), 7.51 (d, 
2H), 7.58 (s, 1H), 8.88 (s, 1H). 

A portion (3 g) of the material so obtained was dissolved in a 1M solution of ammonia 
in isopropanol (50 ml). Liquid ammonia (5 ml) was added and the reaction mixture was 
sealed in a Carius tube. The reaction mixture was heated to 120°C for 16 hours. The Carius 

30 tube was cooled and opened and the reaction mixture was evaporated. The residue was stirred 
under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was isolated 
and washed in turn with water and methyl tert-butyl ether. There was thus obtained 4- amino- 
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7-benzyloxy-6-methoxyquinazoline (2.65 g): NMR Spectrum : (DMSOd 6 ) 3.88 (s, 3H), 3.9 (s, 
3H), 7.2 (s, 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 1H); Mass Spectrum : M+H + 230. 

A mixture of 4-amino-7-benzyloxy-6-methoxyquinazoline (4.15 g) and trifluoroacetic 
acid (35 ml) was stirred and heated to reflux for 1 hour. The solvent was evaporated, the 
5 residue was redissolved in a mixture of methylene chloride and toluene and the solvent was 
evaporated. The solid so obtained was suspended in water and basified to pHl 1 by the 
addition of 2N aqueous sodium hydroxide solution. The mixture was then neutralised to pH7 
by the addition of IN aqueous hydrochloric acid solution. The resultant solid was collected, 
washed in turn with water and acetonitrile and dried under vacuum over phosphorus 
10 pentoxide. There was thus obtained 4-amino-7-hydroxy-6-methoxyquinazoline (2.55 g); 

NMR Spectrum : (DMSOd 6 ) 3.9 (s, 3H), 7.05 (s, 1H), 7.65 (s, 1H), 8.0 (br s, 2H), 8.35 (s, 1H), 
10.0-11.0 (brs, 1H). 

A portion (0. 15 g) of the material so obtained and triphenylphosphine (0.31 g) were 
dissolved in DMF (3 ml). THF (3 ml) was added causing partial precipitation of the starting 

15 material. A solution of N-(2-hydroxyethyl)piperidine (0. 1 1 1 g) in THF (1 ml) was added 
followed by diethyl azodicarboxylate (0. 186 ml) and the reaction mixture was stirred at 
ambient temperature for 30 minutes. Further portions of triphenylphosphine (0.105 g), 
N-(2-hydroxyethyl)piperidine (0.02 g) and diethyl azodicarboxylate (0.062 ml) were added 
and reaction mixture was stirred at ambient temperature for a further 30 minutes. The mixture 

20 was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent There was thus 
obtained the required starting material (0.18 g); NMR Spectrum : (DMSOd* and CF3COOD) 
1.4 (m, 1H), 1.7 (m, 3H), 1.8 (m, 2H), 3.15 (m, 2H), 3.65 (m, 4H), 3.95 (s, 3H), 4.55 (t, 2H), 
7.3 (s, 1H), 7.9 (s, 1H), 8.75 (s, 1H), 9.45 (brs, 1H); Mass Spectrum : M+H + 303. 

25 [17] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd* and CF3COOD) 2.3 (m, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 
3.55 (ra, 2H), 3.7 (t, 2H), 4.0 (s, 3H), 4.05 (m, 2H), 4.35 (t, 2H), 7.45 (t, 1H), 7.63 (d, 2H), 

30 8.25 (s, 1H), 8.3 (s, 1H), 8.95 (s, 1H); Mass Spectrum : M+H+ 506 and 508. 

The 4-amino-6-methoxy-7-(3-morpholinopropoxy)quinazoline used as a starting 
material was prepared by the reaction of 4~araino-7-hydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyl)morpholine using an analogous procedure to that described in the last 
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paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum : (DMSOd 6 and CF 3 COOD) 2.25 (m, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (m, 2H), 
3.7 (t, 2H), 3.95 (s,3H), 4.05 (m, 2H), 4.3 (t, 2H), 7.35 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 
(br s, 1H); Mass Spectrum : M+H + 319. 
5 [18] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd 6> and CF3COOD) 2.3 (m, 2H), 2.95 (s, 3H), 3.2-3.8 (br s, 8H), 
3.45 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, 1H), 7.47 (s, 1H), 7.62 (d, 2H), 8.3 (s, 1H), 

10 9.05 (s, 1H); Mass Spectrum : M+H + 519 and 521. 

The4-amino-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a 
starting material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline 
and l-(3-hydroxypropyi)-4-methylpiperazine using an analogous procedure to that described 
in the last paragraph of Note [16] above. There was thus obtained the required starting 

15 material; NMR Spectrum : (DMSOd 6 and CF3COOD) 2.3 (m, 2H), 2.95 (s, 3H), 3.2-3.8 (br s, 
8H), 3.4 (m, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 
1H); Mass Spectrum : M+H + 332. 

[19] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

20 washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd 6 , and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 
3.1 (m, 2H), 3.35 (m, 2H), 3.65 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, 1H), 7.47 (s, 1H), 
7.63 (d, 2H), 8.3 (s, 1H), 9.1 (s, 1H); Mass Spectrum : M+H + 490 and 492. 

The 4-amino-6-raethoxy-7-(3-pyrrolidin-l-ylpropoxy)quinazoline used as a starting 

25 material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the last 
paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum : (DMSOck and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 3.05 (m, 2H), 
3.35 (m, 2H), 3.65 (m, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 

30 9.4 (br s, 1H); Mass Spectrum : M+H + 303. 

[20] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
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data: NMR Spectrum : (DMSOd 6 , and CF3COOD) 2.3 (m, 2H), 3.5 (t, 2H), 3.65 (m, 4H), 3.85 
(m, 4H), 4.05 (s, 3H), 4.35 (t, 2H), 7.43 (t, 1H), 7.46 (s, 1H), 7.65 (d, 2H), 8.3 (s, 1H), 9.05 (s, 
1H); Mass Spectrum : M+H + 554 and 556. 

The 4-amino-7-[3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy] - 
5 6-methoxyquinazoline used as a starting material was prepared by the reaction of 4-amino- 
7-hydroxy-6-methoxyquinazoline and N-(3-hydroxypropyl)-l, 1-dioxotetrahydro- 
4H-l,4-thiazine using an analogous procedure to that described in the last paragraph of 
Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd 6 and CF3COOD) 2.3 (m, 2H), 3.5 (m, 2H), 3.65 (m, 4H), 3.85 (m, 4H), 3.95 (s, 3H), 
10 4.25 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 1H); Mass Spectrum : 
M+H+367. 

[21] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 

15 data: NMR Spectrum : (DMSOd*. and CF3COOD) 2.95 (s, 3H), 3.35 (s, 3H), 3.4 (m , 1H), 
3.55 (m , 1H), 3.75 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, 1H), 7.50 (s, 1H), 7.65 (d, 2H), 
8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H+ 494 and 496. 

The 4-amino-6-methoxy-7-{ 2-[N-(2-methoxyethyl)-N-methylamino]ethoxy }- 
quinazoline used as a starting material was prepared by the reaction of 4-amino-7 -hydroxy- 

20 6-methoxyquinazoline and 2-[N-(2-methoxyethyl)-N-methylamino]ethanol using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSOd 6 and CF3COOD) 2.95 (s, 3H), 3.35 
(s, 3H), 3.4 (m , 1H), 3.55 (m , 1H), 3.75 (br m, 4H), 3.95 (s, 3H), 4.55 (t, 2H), 7.25 (s, 1H), 
7.85 (s, 1H), 8.75 (s, 1H),9.45 (brs, 1H): Mass Spectrum : M+FT307. 

25 The 2-[N-(2-raethoxyethyl)-N-methylamino]ethanol used as a starting material was 

prepared as follows :- 

A mixture of 2-methylaminoethanol (5.4 g), 2-bromoethyl methyl ether (10 g), 
triethylamine (10 ml) and acetonitrile (70 ml) was stirred and heated to reflux for 16 hours. 
The mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and 

30 the residue was triturated under diethyl ether. The organic solution was separated and 
evaporated to give 2-[N-(2-methoxyethyl)-N-methylamino]ethanol (3 g, 31%); NMR 
Spectrum : (CDC1 3 ) 2.35 (s, 3H), 2.6 (t, 2H), 2.65 (t, 2H), 3.35 (s, 3H), 3.5 (t, 2H), 3.6 (t, 2H). 
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[22] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd*, and CF 3 COOD) 2.3 (m, 2H), 3.05 (s, 3H), 3.35 (t, 2H), 4.05 
5 (s, 3H), 4.4 (t, 2H), 7.45 (m, 2H), 7.65 (d, 2H), 8.29 (s, 1H), 9.1 (s, 1H); Mass Spectrum : 
M+H + 499 and 501. 

The 4-amino-6-methoxy-7-(3-mesylpropoxy)quinazoline used as a starting material 
was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
3-mesylpropanol using an analogous procedure to that described in the last paragraph of 

10 Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd 6 and CF3COOD) 2.3 (m, 2H), 3.05 (s, 3H), 3.3 (t, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.2 
(s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.45 (br s, 1H); Mass Spectrum : M+H+312. 

The 3-mesylpropanol used as a starting material was prepared as follows :- 
3-Chloroperoxybenzoic acid (25 g) was added in portions to a solution of 

15 3-methylthiopropanol (5 ml) in methylene chloride (100 ml) while maintaining the reaction 
temperature at 25°C. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was diluted with an aqueous solution of sodium sulphite (6.5 g) in 
water (200 ml). The organic layer was separated and evaporated. The white residue was 
triturated under acetone and the resultant solution was evaporated to give a solid which was 

20 dissolved in methylene chloride. Aluminum oxide (90A mesh) was added and the mixture 
was allowed to stand for 15 minutes. The mixture was filtered and the filtrate was evaporated 
to give 3-mesylpropanol as a colourless oil (4.46 g); NMR Spectrum : (CDCI3) 1.9-2. 1 (br s, 
1H), 2.15 (m, 2H), 2.95 (s, 3H), 3.2 (t, 2H), 3.85 (t, 2H). 

[23] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
25 35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOde, and CF3COOD) 2.45 (m, 2H), 4.0 (s, 3H), 4.25 (t, 2H), 4.6 
(t, 2H), 7.38 (s, 1H), 7.43 (t, 1H), 7.63 (d, 2H), 7.77 (s, 1H), 8.22 (s, 1H), 8.26 (s, 1H), 9.03 (s, 
1H); Mass Spectrum : M+H+ 488 and 490. 
30 The 4-araino-6-methoxy-7-[3-(l,2,3-triazol-l-yl)propoxy]quinazoline used as a 

starting material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline 
and N^-hydroxypropylH^-triazole (see Note [106] hereinafter) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
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the required starting material; NMR Spectrum : (DMSOck and CF3COOD) 2.4 (m, 2H), 3.95 
(s, 3H), 4.15 (t, 2H), 4.6 (t, 2H), 7.15 (s, 1H), 7.75 (s, 1H), 7.85 (s, 1H), 8.2 (s, 1H), 8.75 (s, 
1H), 9.45 (br s, 1H); Mass Spectrum : M+H + 301. 

[24] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
5 35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd 6 . and CF3COOD) 3.55 (t, 2H), 4.0 (s, 3H), 4.65 (t, 2H), 7.45 
(t, 1H), 7.5 (s, 1H), 7.65 (d, 2H), 8.15 (d, 2H), 8.3 (s, 1H), 8.95 (d, 2H), 9.1 (s, 1H); Mass 
Spectrum : M+H + 484 and 486. 

10 The 4-amino-6-methoxy-7-[2-(4-pyridyl)ethoxy]quinazoline used as a starting material 

was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
4-(2-hydroxyethyl)pyridine (Zhur. Obshchei. Khim.. 1958, 28, 103-110) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSOd 6 and CF3COOD) 3.5 (t, 2H), 3.9 (s, 

15 3H), 4.6 (t, 2H), 7.3 (s, 1H), 7.85 (s, 1H), 8.15 (d, 2H), 8.75 (s, 1H), 8.95 (d, 2H), 9.4 (br s, 
1H); Mass Spectrum : M+H+297. 

[25] The product gave the following data: NMR Spectrum : (CDC1 3 + CD3CO2D) 1.78-1 .9 
(m, 2H), 2.05-2.3 (m, 3H), 2.64 (t, 2H), 2.7 (s, 3H), 3.59 (d, 2H), 4.04 (s, 3H), 4.1 (d, 2H), 
7.25 (s, 1H), 7.44 (s, 2H), 7.74 (s, 1H), 8.2-8.6 (m, partially obscured by CD3CO2H), 8.71 (s, 
20 1H), 12.4 (s, 1H); Mass Spectrum : M+H + 524 and 526. 

[26] The product gave the following data: NMR Spectrum : (CDCI3) 1.41-1.56 (m, 2H), 
1.85-2.05 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 6.74 (m, 1H), 7.1 (m, 
1H), 7.18 (s, 1H), 7.28 (s, 1H), 8.11 (m, 1H), 8.46 (s, 1H), 8.88 (s, 1H), 12.86 (s, 1H); Mass 
Spectrum : M+H + 458. 

25 [27] The product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.58 (m, 2H), 
1.87-2.08 (m, 5H), 2.31 (s, 3H), 2.93 (d, 2H), 3.84 (s, 3H), 4.02 (d, 2H), 6.9 (m, 2H), 7.28 (m, 
2H), 8.16 (m, 1H), 8.76 (s, 1H), 8.86 (s, 1H), 12.65 (s, 1H); Mass Spectrum : M+H + 458. 
[28] Methylene chloride was used as the reaction solvent. The product was obtained as a 
1:1 adduct with DMF and gave the following data: NMR Spectrum : (CDCI3) 1.4-1.55 (m, 

30 2H), 1.9-2.1 (m, 5H), 2.3 (s, 3H), 2.88 (s, 3H), 2.93 (s, 3H), 2.9 (m, partially obscured by 
DMF signal), 3.72 (s, 3H), 3.85 (s, 3H), 3.91 (s, 3H), 4.01 (d, 2H), 6.6 (m, 1H) 6.86 (d, 1H), 
7.28 (s, 1H), 7.36 (s, 1H), 7.98 (d, 1H), 8.02 (s, 1H), 8.55 (s, 1H), 8.87 (s, 1H), 12.75 (s, 1H); 
Mass Spectrum : M+H + 482 (relating to the parent ion). 
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[29] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .4-1 .55 (m, 2H), 

1.85- 2.1 (m, 5H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 (s, 3H), 3.82 (s, 3H), 3,96 (s, 3H), 4.03 (d, 
2H), 6.48 (ra, 1H), 6.56 (d, 1H), 7.25 (s, 1H), 7.38 (s, 1H), 8.08 (d, 1H), 8.72 (s, 1H), 9.07 (s, 
1H), 12.4 (s, 1H); Mass Spectrum : M+H + 482. 

5 [30] Methylene chloride was used as the reaction solvent . The product gave the following 
data: NMR Spectrum : (CDCI3) 1.17 (br s, 12H), 1.4-1.6 (m, 2H), 1.7 (br s, 2H), 1.85-2.1 (m, 
5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.3 (s, 3H), 4.01 (d, 2H), 7.2-7.22 (ra, 3H) 7.3-7.4 (m, 1H), 7.5 
(s, 1H), 8.62 (s, 1H), 9.7 (s, 1H), 1 1.4 (s, 1H); Mass Spectrum : M+H + 506. 
[31] The product gave the following data: NMR Spectrum : (CDCI3) 1 .4-1 .55 (m, 2H), 
10 1.85-2.1 (m, 5H), 2.28 (s, 6H), 2.3 (s, 3H), 2.34 (s, 3H), 2.9 (d, 2H), 3,37 (s, 3H), 4.01 (d, 
2H), 6.91 (s, 2H), 7.22 (s, 1H), 7.3 (s, 1H), 8.64 (s, 1H), 8.7 (s, 1H), 11.8 (s, 1H); Mass 
Spectrum : M+H + 464. 

[32] The product gave the following data: NMR Spectrum : (CDCI3) 1.44-1.59 (m, 2H), 

1.86- 2.08 (m, 5H), 2.32 (d, 6H), 2.41 (s, 3H), 2.94 (d, 2H), 3.68 (s, 3H), 4.02 (d, 2H), 6.92 (d, 
15 1H), 7.14 (d, 1H), 7.26 (m, 1H), 7.46 (s, 1H), 7.77 (s, 1H), 8.69 (s, 1H), 9.31 (s, 1H), 12.27 (s, 

1H); Mass Spectrum : M+H + 450. 

[33] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.18 (t, 6H), 1.4-1.55 
(m, 2H), 1.85-2.06 (m, 5H), 2.3 (s, 3H),2.69 (q, 4H) 2.9 (d, 2H), 3.3 (s, 3H), 4.03 (d, 2H), 7.1- 
7.3 (m, 4H), 7.51 (s, 1H), 8.63 (s, 1H), 9.73 (s, 1H), 11.87 (s, 1H); Mass Spectrum : M+H+ 
20 478. 

[34] The product gave the following data: NMR Spectrum : (CDCI3) 1.2 (t, 3H), 1.4-1.6 (m, 
2H), 1.85-2.06 (m, 5H), 2.3 (s, 6H), 2.7 (q, 2H), 2.92 (d, 2H), 3.32 (s, 3H), 4.02 (d, 2H), 7.1- 
7.3 (m, 4H), 7.51(s, 1H), 8.65 (s, 1H), 9.77 (s, 1H), 11.97 (s, 1H); Mass Spectrum : M+H+ 464. 
[35] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .5 1 (m, 2H), 1.9-2. 1 

25 (m, 5H), 2.3 (s, 9H), 2.95 (d, 2H), 3.52 (s, 3H), 4.02 (d, 2H), 7.23 (s, 1H), 7.25 (s, 2H), 7.37 
(s, 1H), 8.67 (s, 1H), 9.32 (s, 1H), 11.82 (s, 1H); Mass Spectrum : M+H + 528 and 530. 
[36] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.56 (m, 2H), 
1.84-2.05 (m, 5H), 2.3 (s, 3H), 2.38 (s, 3H), 2.9 (d, 2H), 3.44 (s, 3H), 4.03 (d, 2H), 7.19 (d, 
2H), 7.22 (s, 1H), 7.33 (t, 1H), 7.47 (s, 1H), 8.70 (s, 1H), 9.67 (s, 1H), 12.21 (s, 1H); Mass 

30 Spectrum : M+H* 470. 

[37] The product gave the following data: NMR Spectrum : (CDCI3) 1 .8 1 (s, 4H), 2. 17 (m, 
2H), 2.57 (s, 4H), 2.7 (t, 2H), 3.77 (s, 3H), 4.26 (t, 2H), 7.23-7.45 (ra, 2H), 7.38-7.45 (m, 
2H), 8.7 (s, 1H), 8.96 (s, 1H), 12.23 (s, 1H); Mass Spectrum : M+lF 524 and 526. 
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The 4-amino-6-methoxy-7-(3-pyrrolidin-l-ylpropoxy)quinazoline used as a starting 
material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 
3-pyrrolidin-l-ylpropyI chloride (Chemical Abstracts, volume 128, no. 227441; PCT Patent 
5 Application WO 98/13354) using an analogous procedure to that described in the second last 
paragraph of Note [38] below to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(3-pyiroUdin-l-ylpropoxy)quinazoline; NMR Spectrum : (CDC1 3 ) L8 (m, 4H), 2.18 (m, 2H), 
2.57 (s, 4H), 2.69 (t, 2H), 4.05 (s, 3H), 4.3 (t, 2H), 7.16 (m, 1H), 7.28-7.36 (m, 2H), 7.44 (m, 
1H), 7.57 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+HT 476 & 478. 

10 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] below to give the required starting material; 
NMR Spectrum : (CDCI3) 1.8 (m, 4H), 2.14 (m, 2H), 2.54 (t, 4H), 2.67 (t, 2H), 3.96 (s, 3H), 
4.23 (t, 2H), 5.54 (s, 2H), 6.91 (s, 1H), 7.23 (s, 1H), 8.52 (s, 1H); Mass Spectrum : M+H + 303. 
[38] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.68 (s, 4H), 2. 1 1 (m, 

15 2H), 2.3 (s, 3H), 2.4-2.6 (m, 6H), 3.72 (s, 3H), 4.24 (t, 2H), 7.31 (s, 2H), 7.43 (s, 2H), 8.71 (s, 
1H), 9.07 (s, 1H), 12.27 (s, 1H); Mass Spectrum : M+H + 553, 555 and 557. 

The 4-amino-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a 
starting material was prepared as follows :- 

A mixture of 7-acetoxy-6-methoxyquinazolin-4-one (International Patent Application 

20 WO 96/151 18, Example 17 thereof; 15 g), thionyl chloride (225 ml) and DMF (5 ml) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 
the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 

25 7-acetoxy-4-chloro-6-methoxyquinazoline (13.2 g) which was used without further 
purification. 

A mixture of the material so obtained was reacted with 2-bromo-4-fluorophenol using 
an analogous procedure to that described in the second last paragraph of the portion of 
Example 1 above which is concerned with the preparation of starting materials. There was 
30 thus obtained 7-acetoxy-4-(2-bromo-4-fluorophenoxy)-6-methoxyquinazoline (14.7 g). 

A mixture of a portion (3 g) of the material so obtained, concentrated ammonium 
hydroxide solution (0.88 g/ml, approximately 14M; 60 ml) and methanol (120 ml) was stirred 
at ambient temperature for 16 hours. The mixture was evaporated and the residue was 



WO 01/04102 



-84- 



PCT/GBOO/02566 



triturated under diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
7-hydroxy-6-methoxyquinazoline (2.2 g); NMR Spectrum : (DMSOd*,) 3.99 (s, 3H), 7.25 (s, 
1H), 7.39 (m, 1H), 7.54 (ra, 2H), 7.78 (m, 1H), 8.47 (s, 1H), 10.82 (s, 1H);. Mass Spectrum : 
M-H 363 & 365. 

5 A mixture of 4-(2-brorao-4-fluorophenoxy>7-hydroxy-6-methoxyquinazoline (0.94 g), 

3-(4-methylpiperazin-l-yl)propyl chloride (0.5 g), potassium carbonate (1.42 g) and DMF 
(20 ml) was stirred and heated to 65°C for 16 hours. The mixture was filtered and evaporated. 
The resulting oil was purified by column chromatography on silica using increasingly polar 
mixtures of methylene chloride and a 2M methanolic ammonia solution as eluent. There was 

10 thus obtained 4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-[3-(4-methylpiperazin- 

l-yl)propoxy]quinazoline (0.84 g); NMR Spectrum : (CDCl 3 ) 1.72 (s, 4H), 2.13 (m, 2H), 2.31 
(s, 3H), 2.4-2.6 (m, 6H), 4.05 (s, 3H), 4.29 (t, 2H), 7.16 (m, 1H), 7.3 (s, 1H), 7.35 (s, 1H), 
7.44 (m, 1H), 7.57 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H + 505 & 507. 

A mixture of the material so obtained, liquid ammonia (1 ml) and a 2M solution of 

15 ammonia in isopropanol (15 ml) was sealed in a Carius tube and heated to 120°C for 16 hours. 
The mixture was cooled and evaporated. The residue was stirred under a 2N aqueous sodium 
hydroxide solution (200 ml) for 1 hour. The resultant solid was isolated and washed in turn 
with water (400 ml) and with methyl tert-butvl ether. There was thus obtained the required 
starting material (0.55 g); NMR Spectrum : (CDC1 3 ) 1.81 (s, 4H), 2.1 (m, 2H), 2.29 (s, 3H), 

20 2.4-2.6 (m, 6H), 3.96 (s, 3H), 4.22 (t, 2H), 5.46 (s, 2H), 6.9 (s, 1H), 7.22 (s, 1H), 8.51 (s, 1H); 
Mass Spectrum : M+H + 332. 

The 3-(4-methylpiperazin- 1 -y l)propy 1 chloride used as an intermediate was prepared 
by the reaction of 1-methylpiperazine with l-bromo-3-chloropropane using an analogous 
procedure to that described in Note [42] hereinafter for the preparation of 3-morpholinopropyl 

25 chloride. 

[39] The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.42 (q, 2H), 1.58 (m, 
4H), 2.09 (m, 2H), 2.38 (s, 4H), 2.49 (t, 2H), 3.63 (s, 3H), 4.23 (t, 2H), 7.18-7.27 (m, 2H), 
7.37 (m, 2H), 7.41 (s, 1H), 8.71 (s, 1H), 9.3 (s, 1H), 12.34 (s, 1H); Mass Spectrum : M+H + 504 
and 506. 

30 [40] The product gave the following data: NMR Spectrum : (CDCI3) 1.84 (m, 4H), 2.17 (m, 
2H), 2.56 (s, 4H), 2.68 (t, 2H), 3.69 (s, 3H), 4.28 (t, 2H), 6.99 (t, 2H), 7.2-7.3 (m, 2H), 7.38 
(s, 1H), 8.71 (s, 1H), 9.3 (s, 1H), 12.04 (s, 1H); Mass Spectrum : M+tT 458. 
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[41] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.43 (m, 2H), 
1.57-1.76 (m, 4H), 2.12 (m, 2H) t 2.47 (s, 4H), 2.54 (t, 2H), 3.7 (s, 3H), 4.23 (t, 2H), 
6.94-7.03 (m, 2H), 7.2-7.31 (m, 2H), 7.37 (s, 1H), 8.71 (s, 1H), 9.26 (s, 1H), 12.03 (s, 1H); 
Mass Spectrum : M+H + 472. 
5 [42] The product gave the following data: NMR Spectrum : (CDCI3) 2. 1 1 (m, 2H), 2.49 (br 
s, 4H), 2.57 (t, 2H), 3.73 (m, 7H), 4.26 (t, 2H), 7.0 (t, 2H), 7.27 (m, 1H), 7.3 (s, 1H), 7.38 (s, 
1H), 8.73 (s, 1H), 9.24 (s, 1H), 12.04 (s, 1H); Mass Spectrum : M+H + 474. 

The 4-amino-6-methoxy-7-(3-morpholinopropoxy)quinazoline used as a starting 
material was prepared as follows :- 

10 4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

3-morpholinopropyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(3-morpholinopropoxy)quinazoline; NMR Spectrum : (CDCI3) 2.13 (m, 2H), 2.49 (t, 4H), 
2.58 (t, 2H), 3.74 (t, 4H), 4.06 (s, 3H), 4.29 (t, 2H), 7.15 (m, 1H), 7.31 (m, 1H), 7.37 (s, 1H), 

15 7.43 (m, 1H), 8.58 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H + 492 & 494. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (CDC1 3 ) 2.09 (m, 2H), 2.48 (t, 4H), 2.55 (t, 2H), 3.61 (t, 4H), 3.96 (s, 3H), 
4.24 (t, 2H), 5.44 (s, 2H), 6.9 (s, 1H), 7.24 (s, 1H), 8.52 (s, 1H). 

20 The 3-morpholinopropyl chloride used as an intermediate was prepared as follows :- 

Morpholine (52.2 ml) and l-bromo-3-chloropropane (30 ml) were taken up in dry 
toluene (180 ml) and stirred and heated to 70°C for 3 hours. The resultant precipitate was 
filtered off and the filtrate was evaporated to give an orange oil which was purified by vacuum 
distillation collecting fractions at 62°C/5mmHg and 58°C/2mmHg. The required compound 

25 was obtained as an oil (37.9 g); NMR Spectrum : 1.85 (m, 2H), 2.3 (t, 4H), 2.38 (t, 2H), 3.53 
(t, 4H), 3.65 (t, 2H); M/s: M+H+ 164. 

[43] The product gave the following data: NMR Spectrum : (CDCI3) 1.7 1 (s, 4H), 2. 12 (m, 
2H), 2.31 (s, 3H), 2.42-2.62 (m, 6H), 3.7 (s, 3H), 4.27 (t, 2H), 7.0 (m, 2H), 7.21-7.32 (m, 
2H), 7.38 (s, 1H), 8.73 (s, 1H), 9.62 (s, 1H), 12.08 (s, 1H); Mass Spectrum : M+H+ 487. 
30 [44] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.46 (m, 2H), 1.64 (m, 
4H), 2.55 (t, 4H), 2.9 (t, 2H), 3.68 (s, 3H), 4.3 (t, 2H), 6.95-7.04 (m, 3H), 7.28 (m, 1H), 7.4 (s, 
1H), 8.73 (s, 1H), 9.38 (s, 1H), 12.1 (s, 1H); Mass Spectrum : M+H* 458. 
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[45] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .49 (m, 2H), 1 .63 (m, 

4H), 2.56 (t, 4H), 2.8 (t, 2H), 3.7 (s, 3H), 4.32 (t, 2H), 7.3 (s, 1H), 7.34 (s, 1H), 7.43 (s, 2H), 

8.72 (s, 1H), 9.22 (s, 1H), 12.32 (s, 1H); Mass Spectrum : M+H+ 524 and 526. 

[46] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.8 (m, 4H), 2. 15 (m, 
5 2H), 2.53 (s, 4H), 2.66 (t, 2H), 3.58 (s, 3H), 4.25 (t, 2H), 7.29 (s, 1H), 7.32-7.45 (m, 3H), 7.54 

(d, 1H), 8.68 (s, 1H), 9.38 (s, 1H), 12.55 (s, 1H); Mass Spectrum : M+H + 507. 

[47] The product gave the following data: NMR Spectrum : (CDCl 3 ) 2.38 (s, 6H), 2.88 (t, 

2H), 3.57 (s, 3H), 4.27 (t, 2H), 6.98 (t, 3H), 7.27 (s, 1H), 7.51 (s, 1H), 8.71 (s, 1H), 9.81 (s, 

1H), 12.25 (s, 1H); Mass Spectrum : M+H + 418. 
10 The 4-amino-6-methoxy-7-(2-dimethylaminoethoxy)quinazoline used as a starting 

material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2-dimethylaminoethyl chloride using an analogous procedure to that described in the second 

last paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)- 
15 7-(2-dimethylaminoethoxy)-6-methoxyquinazoline; NMR Spectrum : (CDCI3) 2.39 (s, 6H), 

2.9 (t, 2H), 4.04 (s, 3H), 4.31 (t, 2H), 7.22 (t, 1H), 7.32 (s, 1H), 7.41 (m, 2H), 7.52 (s, 1H), 8.6 

(s, 1H); Mass Spectrum : M+H* 436 & 438. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 
20 NMR Spectrum : (DMSOde) 2.21 (s, 6H), 2.68 (t, 2H), 3.87 (s, 3H), 4.14 (t, 2H), 7.07 (s, 1H), 

7.37 (s, 2H), 7.55 (s, 1H), 8.22 (s, 1H); Mass Spectrum : M+H+263. 

[48] The product gave the following data: NMR Spectrum : (CDCI3) 2.38 (s, 6H), 2.87 (t, 
2H), 3.49 (s, 3H), 4.26 (t, 2H), 7.24 (s, 2H), 7.4 (d, 2H), 7.53 (s, 1H), 8.72 (s, 1H), 9.8 (s, 1H), 
12.47 (s, 1H); Mass Spectrum : M+H + 450 and 452. 

25 [49] The product gave the following data: NMR Spectrum : (CDCI3) 3.47 (t, 2H), 3.74 (m, 
4H), 3.89 (s, 3H), 4.33 (t, 2H), 4.42 (s, 1H), 7.01 (t, 3H), 7.28 (m, 2H), 8.0 (s, 1H), 8.73 (s, 
1H), 1 1.9 (s, 1H); Mass Spectrum : M+H + 459. 

The 4-amino-6-methoxy-7-[2-(2-oxoimidazolidin-l-yl)ethoxy]quinazoline used as a 
starting material was prepared as follows :- 

30 4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2-(2-oxoimidazoUdin-l-yl)ethyl chloride (Indian J. Chem. Sect. B . 1982, 21B, 928-940) using 
an analogous procedure to that described in the second last paragraph of Note [38] above to 
give4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-[2-(2-oxoimidazolidin- 
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1- yl)ethoxy]quinazoline; NMR Spectrum : (CDC1 3 ) 3.47 (t, 2H), 3.75 (m, 4H), 4.05 (s, 3H), 
4.35 (t, 2H), 4.47 (s, 1H), 7.21 (t, 1H), 7.30 (s, 1H), 7.41 (t, 2H), 7.54 (s, 1H), 8.6 (s, 1H); 
Mass Spectrum : M+H + 477 & 479. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (DMSOd*) 3.23 (t, 2H), 3.48 (m, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 6.4 (s, 1H), 
7.1 (s, 1H), 7.4 (s, 2H), 7.58 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H + 304. 
[50] The product gave the following data: NMR Spectrum : (CDC1 3 ) 3.48 (t, 2H), 3.73 (in, 
7H), 4.32 (t, 2H), 4.48 (s, 1H), 7.13 (m, 2H), 7.44 (t, 3H), 8.74 (s, 1H), 9.1 (s, 1H), 12.27 (s, 
10 1H); Mass Spectrum : M+H + 491 and 493. 

[5 1] The product gave the following data: NMR Spectrum : (CDCb) 1.87 (m, 4H), 2.7 1 (s, 
4H), 3.06 (t, 2H), 3.58 (s, 3H), 4.33 (t, 2H), 7.1-7.27 (m, 2H), 7.36-7.46 (m, 3H), 8.73 (s, 
1H), 9.5 (s, 1H), 12.37 (s, 1H); Mass Spectrum : M+H + 476 and 478. 

The 4-amino-6-methoxy-7-(2-pyrrolidin-l-ylethoxy)quinazoline used as a starting 
15 material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2- pyrrolidin-l-ylethyl chloride using an analogous procedure to that described in the second 
last paragraph of Note [38] above to give4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(2-pyrrohdin-l-ylethoxy)quinazoline; NMR Spectrum : (CDCI3) 1.83 (m, 4H), 2.69 (m, 4H), 

20 3.06 (t, 2H), 4.04 (s, 3H), 4.34 (t, 2H), 7.21 (t, 1H), 7.31 (s, 1H), 7.4 (t, 2H), 7.53 (s, 1H), 8.6 

(s, 1H); Mass Spectrum : M+H + 462 & 464. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 

NMR Spectrum : (CDCI3) 1.7 (s, 4H), 2.5 (m, 4H), 2.83 (t, 2H), 3.87 (s, 3H), 4.19 (t, 2H), 7.07 
25 (s, 1H), 7.39 (s, 2H), 7.56 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H + 289. 

[52] The product gave the following data: NMR Spectrum : (CDCI3) 1.87 (s, 4H), 2.73 (s, 

4H), 3.07 (t, 2H), 3.65 (s, 3H), 4.34 (t, 2H), 6.99 (t, 3H), 7.28 (m, 1H), 7.43 (s, 1H), 8.75 (s, 

1H), 9.47 (s, 1H), 12.11 (s, 1H); Mass Spectrum : M+H + 444. 

[53] The product gave the following data: NMR Spectrum : (CDCI3) 2.6 (t, 4H), 2.92 (t, 
30 2H), 3.58 (s, 3H), 3.74 (t, 4H), 4.28 (t, 2H), 7. 1 1-7.27 (m, 2H), 7.37-7.45 (m, 3H), 8.73 (s, 
1H), 9.47 (s, 1H), 12.36 (s, 1H); Mass Spectrum : M+H + 492 and 494. 

The 4-amino-6-methoxy-7-(2-morpholinoethoxy)quinazoline used as a starting 
material was prepared as follows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 
2-morpholinoethyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-(2-morpholinoethoxy)quinazoline; NMR Spectrum : (CDC1 3 ) 2.63 (t, 4H), 2.98 (t, 2H), 3.76 
5 (t, 4H), 4.06 (s, 3H), 4.34 (t, 2H), 7.22 (t, 1H), 7.32 (s, 1H), 7.41 (t, 2H), 7.52 (s, 1H), 8.6 (s, 
1H); Mass Spectrum : M+H + 478 & 480. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (DMSOd*) 2.5 (m, 4H), 2.75 (t, 2H), 3.58 (t, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 
10 7.09 (s, 1H), 7.39 (s, 2H), 7.58 (s, 1H), 8.24 (s, 1H); Mass Spectrum : M+H+ 305. 

[54] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.63 (t, 4H), 3.04 (t, 
2H), 3.61 (s, 3H), 3.76 (t, 4H), 4.33 (t, 2H), 6.99 (t, 2H), 7.27 (m, 2H), 7.45 (s, 1H), 8.74 (s, 
1H), 9.57 (s, 1H), 12.15 (s, 1H); Mass Spectrum : M+H + 460. 

[55] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.8 (m, 4H), 2.15 (m, 

15 2H), 2.33 (s, 6H), 2.57 (br s, 4H), 2.69 (t, 2H), 3.41 (s, 3H), 4.26 (t, 2H), 7.14(m, 3H), 7.28 (s, 
1H), 7.5 (s, 1H), 8.66 (s, 1H), 9.66 (s, 1H), 11.95 (s, 1H); Mass Spectrum : M+H+ 450. 
[56] The product gave the following data: NMR Spectrum : (CDCI3) 2.09 (m, 2H), 2.32 (s, 
6H), 2.46 (t, 4H), 2.55 (t, 2H), 3.4 (s, 3H), 3.71 (t, 2H), 4.25 (t, 2H), 7.11 (m, 3H), 7.28 (s, 
1H), 7.49 (s, 1H), 8.66 (s, 1H), 9.61 (s, 1H), 11.91 (s, 1H): Mass Spectrum : M+H* 466. 

20 [57] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.72 (s, 4H), 2. 1 (m, 
2H), 2.3 (s, 3H), 2.33 (s, 6H), 2.4-2.6 (m, 6H), 3.4 (s, 3H), 4.23 (t, 2H), 7.16 (m, 3H), 7.28 (s, 
1H), 7.49 (s, 1H), 8.66 (s, 1H), 9.64 (s, 1H), 1 1.91 (s, 1H); Mass Spectrum : M+H+ 479. 
[58] The product gave the following data: NMR Spectrum : (CDCI3) 1 .85 (m, 4H), 2.34 (s, 
6H), 2.68 (s, 4H), 3.05 (t, 2H), 3.31 (s, 3H), 4.3 (t, 2H), 7.14 (m, 3H), 7.26 (s, 1H), 7.56 (s, 

25 1H), 8.65 (s, 1H), 9.87 (s, 1H), 1 1.98 (s, 1H); Mass Spectrum: M+H* 436. 

[59] The product gave the following data: NMR Spectrum : (CDCI3) 1.47 (s, 2H), 1.64 (m, 
4H), 2.32 (s, 6H), 2.55 (s, 4H), 2.91 (t, 2H), 3.36 (s, 3H), 4.32 (t, 2H), 7.14 (m, 3H), 7.26 (s, 
1H), 7.54 (s, 1H), 8.66 (s, 1H), 9.79 (s, 1H), 11.98 (s, 1H); Mass Spectrum : M+H+ 450. 
[60] The product gave the following data: NMR Spectrum : (CDCI3) 2.31 (s, 6H), 2.61 (m, 

30 4H), 2.94 (t, 2H), 3.27 (s, 3H), 3.76 (t, 4H), 4.31 (t, 2H), 7.15 (m, 3H), 7.26 (s, 1H), 7.59 (s, 
1H), 8.67 (s, 1H), 9.97 (s, 1H), 12.01 (s, 1H); Mass Spectrum : M+H + 452. 
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[61] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.33 (s, 6H), 3.35 (s, 
3H), 3.46 (t, 2H), 3.72 (m, 4H), 4.28 (t, 2H), 4.67 (s, 1H), 7.14 (m, 3H), 7.25 (s, 1H), 7.61 (s, 
1H), 8.67 (s, 1H), 9.91 (s, 1H), 11.98 (s, 1H); Mass Spectrum : M+H + 451. 
[62] The product gave the following data: NMR Spectrum : (CDCI3) 2.33 (s, 6H), 2.39 (s, 
5 6H), 2.87 (t, 2H), 3.28 (s, 3H), 4.26 (t, 2H), 7.12 (m, 3H), 7.26 (s, 1H), 7.58 (s, 1H), 8.66 (s, 
1H), 9.97 (s, 1H), 12.02 (s, 1H); Mass Spectrum : M+H + 410. 

[63] The product gave the following data: NMR Spectrum : (CDCI3) 1 .8 1 (m, 4H), 2.16 (m, 
2H), 2.31 (s, 6H), 2.59 (s, 4H), 2.7 (t, 2H), 3.52 (s, 3H), 4.26 (t, 2H), 7.27 (m, 3H), 7.39 (s, 
1H), 8.67 (s, 1H), 9.34 (s, 1H), 11.83 (s, 1H); Mass Spectrum : M+H + 528 and 530. 
10 [64] The product gave the following data: NMR Spectrum : (CDCI3) 1 .45 (q, 2H), 1 .6 (m, 
4H), 2.13 (m, 2H), 2.3 (s, 6H), 2.44 (s, 4H), 2.54 (t, 2H), 3.53 (s, 3H), 4.25 (t, 2H), 7.29 (m, 
3H), 7.37 (s, 1H), 8.68 (s, 1H), 9.27 (s, 1H), 1 1.81 (s, 1H); Mass Spectrum : M+H + 542 and 
544. 

[65] The product gave the following data: NMR Spectrum : (CDCI3) 2.12 (m, 2H), 2.3 (s, 
15 6H), 2.5 (t, 4H), 2.58 (t, 2H), 3.5 (s, 3H), 3.5 (t, 4H), 4.27 (t, 2H), 7.22-7.29 (m, 3H), 7.41 (s, 

1H), 8.67 (s, 1H), 9.44 (s, 1H), 11.87 (s, 1H); Mass Spectrum : M+H+ 544 and 546. 

[66] The product gave the following data: NMR Spectrum : (CDCI3) 1.66 (s, 10H), 2. 1 1 (m, 

2H), 2.3 (s, 3H), 2.4-2.6 (m, 6H), 3.58 (s, 3H), 4.24 (t, 2H), 7.25 (s, 3H), 7.34 (s, 1H), 8.67 (s, 

1H), 9.2 (s, 1H), 11.79 (s, 1H); Mass Spectrum : M+H + 557 and 559. 
20 [67] The product gave the following data: NMR Spectrum : (CDCI3) 1.49 (m, 2H), 1.66 (m, 

4H), 2.31 (s, 6H), 2.54 (t, 4H), 2.9 (t, 2H), 3.5 (s, 3H), 4.32 (t, 2H), 7.28 (m, 3H), 7.41 (s, 1H), 

8.69 (s, 1H), 9.44 (s, 1H), 1 1.9 (s, 1H); Mass Spectrum : M+H + 528 and 530. 

[68] The product gave the following data: NMR Spectrum : (CDCb) 2.3 (s, 6H), 2.64 (t, 

4H), 2.95 (t, 2H), 3.41 (s, 3H), 3.77 (t, 4H), 4.33 (t, 2H), 7.27 (s, 3H), 7.48 (s, 1H), 8.69 (s, 
25 1H), 9.71 (s, 1H), 1 1.97 (s, 1H); Mass Spectrum : M+rT 530 and 532. 

[69] The product gave the following data: NMR Spectrum : (CDCI3) 2.29 (s, 6H), 3.47 (t, 

2H), 3.62 (s, 3H), 3.75 (m, 4H), 4.33 (t, 2H), 4.44 (s, 1H), 7.28 (m, 3H), 7.39 (s, 1H), 8.68 (s, 

1H), 9.18 (s, 1H), 1 1.77 (s, 1H); Mass Spectrum : M+H* 529 and 531. 

[70] The product gave the following data: NMR Spectrum : (CDCI3) 3.39 (s, 3H), 3.54 (s, 
30 3H), 3.6 (m, 2H), 3.75 (m, 2H), 3.98 (t, 2H), 4.33 (t, 2H), 7.24 (m, 2H), 7.41 (m, 2H), 7.48 (s, 

1H), 8.73 (s, 1H), 9.68 (s, 1H), 12.46 (s, 1H); Mass Spectrum : M+H + 481 and 483. 

The 4-amino-6-methoxy-7-[2-(2-methoxyethoxy)ethoxy]quinazoline used as a starting 

material was prepared as follows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-raethoxyquinazoline was reacted with 
2-(2-methoxyethoxy)ethyl tosylate (prepared from 2-(2-methoxyethoxy)ethanol and tosyl 
chloride) using an analogous procedure to that described in the second last paragraph of 
Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
5 7-[2-(2-raethoxyethoxy)ethoxy]quinazoline; NMR Spectrum : (CDCb) 3.4 (s, 3H), 3.6 (m, 
2H), 3.76 (m, 2H), 4.03 (m, 5H), 4.39 (t, 2H), 7.21 (m, 1H), 7.34 (s, 1H), 7.41 (t, 2H), 7.51 (s, 
1H), 8.6 (s, 1H); Mass Spectrum : M+H + 467 & 469. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 

10 NMR Spectrum : (DMSOd*) 3.23 (s, 3H), 3.46 (m, 2H), 3.6 (m, 2H), 3.79 (t, 2H), 3.88 (s, 3H), 
4.2 (t, 2H), 7.08 (s, 1H), 7.39 (s, 2H), 7.57 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H + 294. 
[7 1] The product gave the following data: NMR Spectrum : (CDC1 3 ) 3.39 (s, 3H), 3.6 (m, 
5H), 3.77 (m, 2H), 4.01 (t, 2H), 4.36 (s, 1H), 7.01 (t, 3H), 7.26 (m, 2H), 7.46 (s, 1H), 8.72 (s, 
1H), 9.58 (s, 1H), 12.16 (s, 1H): Mass Spectrum : M+H + 449. 

1 5 [72] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.3 1 (s, 6H), 3.27 (s, 
3H), 3.4 (s, 3H), 3.6 (ro, 2H), 3.75 (m, 2H), 3.97 (t, 2H), 4.34 (t, 2H), 7.14 (m, 3H), 7.26 (s, 
1H), 7.57 (s, 1H), 8.66 (s, 1H), 9.95 (s, 1H), 12.03 (s, 1H); Mass Spectrum : M+IT 441. 
[73] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.54 (m, 2H), 
1.82-2.03 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.53 (s, 3H), 4.02 (d, 2H), 7.26 (m, 1H), 

20 7.31-7.47 (m, 3H), 7.55 (d, 1H), 8.68 (s, 1H), 9.49 (s, 1H), 12.6 (s, 1H); Mass Spectrum : 
M+H+ 508. 

[74] The product gave the following data: NMR Spectrum : (CDCI3) 1.82 (m, 4H), 2.66 (m, 
4H), 3.0 (t, 2H), 4.27 (t, 2H), 7.2-7.4 (m, 3H), 7.5 (d, 2H), 8.05 (d, 1H), 8.78 (s, 1H), 9.1 (br s, 
1H), 12.07 (br s, 1H); Mass Spectrum: M+H + 446 and 448. 

25 The 4-amino-7-(2-pyrTolidin-l-ylethoxy)quinazoline used as a starting material was 

prepared as follows :- 

A mixture of 7-hydroxy-4-methylthioquinazoline (6 g) and a saturated solution of 
ammonia gas in methanol (225 ml) was sealed in a pressure vessel and heated at 120°C for 
40 hours. The mixture was cooled to ambient temperature and evaporated. The residue was 

30 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent There was thus obtained 4-amino-7-hydroxyquinazoline 
(4.9 g); NMR Spectrum : (DMSOde) 6.9 (s, 1H), 6.9 (d, 1H), 9.5 (br s, 2H), 8.04 (d, 1H), 8.24 
(s, 1H). 
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Diethyl azodicarboxylate (3.3 ml) was added drop wise to a stirred mixture of 
4-amino-7-hydroxyquinazoline (5.16 g), triphenylphosphine (16.8 g) and methylene chloride 
(260 mi) which had been cooled to 0°C. The mixture was stirred at ambient temperature for 
16 hours. Hie mixture was evaporated and the residue was purified by column 
5 chromatography on silica using a 50:45:5 mixture of methylene chloride, ethyl acetate and 
methanol as eluent. There was thus obtained triphenylphosphine N-(7-hydroxyquinazoiin- 
4-yl)imide (9.7 g); NMR Spectrum : (DMSOck) 6.85 (s, 1H), 7.05 (m, 1H), 7.5-7.95 (m, 15H), 
8.12 (s, 1H), 8.5 (d, 1H), 10.3 (br s, 1H). 

3,3-Dimethyl-l,2,5-thiadiazoUdine-l,l-dioxide (J. Med. Chem. 1994, 37, 3023; 

10 0.39 g) was added portionwise to a stirred mixture of triphenylphosphine 

N-(7-hydroxyquinazolin-4-yl)imide (0.2 g), N-(2-hydroxyethyl)pyrrolidine (0.081 g) and 
methylene chloride (5 ml) and the mixture was stirred at ambient temperature for 1 hour. 
Diethyl ether (10 ml) was added and the mixture was filtered through diatomaceous earth. 
The filtrate was evaporated and the residue was purified by column chromatography on silica 

15 using as eluent a 48:50:2 mixture of methylene chloride, ethyl acetate and a saturated 
ammonia solution in methanol. There was thus obtained triphenylphosphine 
N-[7.(2>pyrrolidin-l-ylethoxy)quinazolin^-yl]imide (0.084 g); NMR Spectrum : (DMSOd 6 + 
CF3CO2D) 1.93 (m, 2H), 2.08 (m, 2H), 3.2 (m, 2H), 3.66 (m, 2H), 3.73 (m, 2H), 4.5 (m, 2H), 
7.16 (s, 1H), 7.42 (m, 1H), 7.6-8.0 (m, 15H), 8.62 (s, 1H), 8.71 (d, 1H); Mass Spectrum : 

20 M+H + 519. 

A mixture of a portion (0.42 g) of the material so obtained, a IN aqueous acetic acid 
solution (2 ml) and ethanol (2 ml) was stirred and heated to 100°C for 15 hours. The mixture 
was evaporated and the residue was dried under vacuum. There was thus obtained 4-amino- 
7-(2-pyrroUdin-l-ylethoxy)quinazoline in quantitative yield and this was used direcdy without 

25 future purification. 

[75] The product gave the following data: Mass Spectrum : M+H + 426 and 428. 
[76] The product gave the following data: Mass Spectrum : M+FT 412 and 414. 
[77] The product gave the following data: Mass Spectrum : M+H* 480 and 482. 
[78] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.7 (m, 6H), 2.55 

30 (br s, 4H), 2.85 (t, 2H), 4.25 (t, 2H), 7.1-7.38 (m, 4H), 7.48 (d, 2H), 8.05 (d, 2H), 8.8 (s, 1H), 
9.02 (br s, 1H); Mass Spectrum : M+H + 460 and 462. 

The 4-amino-7-(2-piperidinoethoxy)quinazoline used as a starting material was 
prepared as follows :- 
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Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
N-(2-hydroxyethyi)piperidine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7-(2-piperidinoethoxy)quinazolin-4-yl]imide in 21% yield; Mass Spectrum : M+H* 533. 
5 The material so obtained was reacted with aqueous acetic acid using an analogous procedure 
to that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H + 273. 

[79] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.45 (br m, 2H), 

1.55-1.75 (m, 4H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.28 (t, 2H), 7.05 (m, 2H), 7.12-7.4 (m, 4H), 
10 8.15 (d, 1H), 8.8 (s, 1H), 9.2 (s, 1H); Mass Spectrum : M+H + 428. 

[80] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.4-1.72 (m, 6H), 2.42 

(s, 3H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.3 (t, 2H), 7.12-7.32 (m, 5H), 8.35 (d, 1H), 7.95 (d, 1H), 

8.6 (s, 1H), 8.8 (s, 1H); Mass Spectrum : M+H + 440 and 442. 

[81] The product gave the following data: Mass Spectrum : M+H* 426 and 428. 
15 [82] The product gave the following data: Mass Spectrum : M+H + 494 and 496. 

[83] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.32 (s, 3H), 2.5 (br s, 

4H), 2.7 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7.2 (d, 1H), 7.25-7.4 (m, 3H), 7.47 (d, 2H), 8.05 (d, 

1H), 8.8 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H + 475 and 477. 

The 4-amino-7-[2-(4-methylpiperazin-l-yl)ethoxy]quinazoline used as a starting 
20 material was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

l-(2-hydroxyethyl)-4-methylpiperazine using an analogous procedure to that described in the 

second last paragraph of Note [74] above to give triphenylphosphine 

N-{7-[2-(4-methylpiperazin-l-yl)ethoxy]quinazolin-4-yl}imide in 30% yield; Mass Spectrum : 
25 M+H + 548. The material so obtained was reacted with aqueous acetic acid using an analogous 
procedure to that described in the last paragraph of Note [74] above to give the required 
starting material; Mass Spectrum : M+H + 288. 

The l-(2-hydroxyethyl)-4-methylpiperazine used as a starting material was prepared as 
follows :- 

30 A mixture of 2-bromoethanol (2.36 g), N-methylpiperazine (1.26 g), potassium 

carbonate (5.0 g) and ethanol (150 ml) was stirred and heated to reflux for 18 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under a mixture of methylene chloride and acetone. The resultant 
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mixture was filtered and the filtrate was evaporated to give the required starting material as an 
oil (0.87 g); NMR Spectrum : (CDC1 3 ) 2.18 (s, 3H), 2.3-2.7 (br m, 8H), 2.56 (t, 2H), 3.61 (t, 
2H). 

[84] The product gave the following data: Mass Spectrum : M+H + 455 and 457. 
5 [85] The product gave the following data: NMR Spectrum : (CDCI3) 2.3 (s, 3H), 2.48 (br s, 

4H), 2.65 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7. 1 (m, 1H), 7.2-7.4 (m, 4H), 7.45 (d, 1H), 7.97 

(d, 1H), 8.35 (br s, 1H), 8.45 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H + 441 and 443. 

[86] The product gave the following data: Mass Spectrum : M+H + 509 and 511. 

[87] The product gave the following data: Mass Spectrum : M+H + 460 and 462. 
10 The 4-amino-7-(N-methylpiperidin-3-ylmethoxy)quinazoline used as a starting 

material was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

3-hydroxymethyl-N-methylpiperidine using an analogous procedure to that described in the 

second last paragraph of Note [74] above to give triphenylphosphine 
15 N-[7-(N-methylpiperidin-3-ylmethoxy)quinazolin-4-yl]imide in 49% yield; Mass Spectrum : 

M+H + 533. The material so obtained was reacted with aqueous acetic acid using an analogous 

procedure to that described in the last paragraph of Note [74] above to give the required 

starting material; Mass Spectrum : M+FT 273. 

[88] The product gave the following data: Mass Spectrum : M+H + 428. 
20 [89] The product gave the following data: Mass Spectrum : M+H + 440 and 442. 

[90] The product gave the following data: Mass Spectrum : M+H + 426 and 428. 

[91] The product gave the following data: Mass Spectrum : M+H + 494 and 496. 

[92] The product gave the following data: NMR Spectrum : (CDCI3) 1.85 (br s, 4H), 2.1 (m, 

2H), 2.6 (br s, 4H), 2.7 (t, 2H), 4.2 (t, 2H), 7.15 (d, 1H), 7.2-7.4 (m, 3H), 7.5 (d, 2H), 8.1 (d, 
25 1H), 8.8 (s, 1H), 9.2 (br s, 1H); Mass Spectrum : M+H+ 460 and 462. 

The 4-amino-7-(3-pyrroUdin-l-ylpropoxy)quinazoline used as a starting material was 

prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the second 
30 last paragraph of Note [74] above to give triphenylphosphine N-[7-(3-pyrrolidin- 

l-ylpropoxy)quinazolin-4-yl]imide in 42% yield; Mass Spectrum : M+H + 533. The material so 

obtained was reacted with aqueous acetic acid using an analogous procedure to that described 
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in the last paragraph of Note [74] above to give the required starting material; Mass Spectrum : 
M+H + 273. 

The N-(3-hydroxypropyl)pyrroiidine used as a starting material was prepared as 
follows :- 

5 A mixture of 3-chloropropanol (66 g), pyrrolidine (50 g), potassium carbonate (145 g) 

and acetonitrile (1 L) was stirred and heated to reflux for 20 hours. The mixture was cooled to 
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
distillation to give the required starting material as an oil (62 g); NMR Spectrum : (CDC1 3 ) 
1.6-1.8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (br s, 1H). 

10 [93] The product gave the following data: Mass Spectrum : M+H + 428. 

[94] The product gave the following data: Mass Spectrum : M+H* 440 and 442. 
[95] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.82 (br s, 4H), 2. 1 (m, 
2H), 2.55 (br s, 4H), 2.65 (t, 4H), 4.25 (t, 2H), 7.1 (m, 1H), 7.2-7.45 (m, 4H), 7.5 (d, 1H), 7.95 
(d, 1H), 8.15 (s, 1H), 8.45 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H + 426 and 428. 

15 [96] The product gave the following data: NMR Spectrum : (CDCI3) 7.2 (m, 1H), 7.25-7.4 
(m, 3H), 7.5 (s, 1H), 8.0 (d, 1H), 8.8 (s, 1H), 8.95 (br s, 1H); Mass Spectrum : M+H + 494 and 
496. 

[97] The product gave the following data: Mass Spectrum : M+H + 444. 

The 4-amino-7-(3-morpholinopropoxy)quinazoline used as a starting material was 
20 prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
N-(3-hydroxypropyl)morpholine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7-(3-morpholinopropoxy)quinazolin-4-yl]imide and the material so obtained was reacted 
25 with aqueous acetic acid using an analogous procedure to that described in the last paragraph 

of Note [74] above to give the required starting material; Mass Spectrum : M+H* 289. 

[98] The product gave the following data: Mass Spectrum : M+H* 456 and 458. 

[99] The product gave the following data: Mass Spectrum : M+H* 510 and 512. 

[100] The product gave the following data: NMR Spectrum : (CDCI3) 2.1 (m, 2H), 2.35 (s, 
30 3H), 2.35-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.12 (m, 1H), 7.2-7.38 (m, 3H), 7.5 (d, 2H), 

8. 15 (d, 1H), 8.8 (s, 1H), 9.5 (br s, 1H); Mass Spectrum : M+H + 489 and 491. 

The 4-amino-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a starting 

material was prepared as follows :- 
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Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
l-(3-hydroxypropyl)-4-methylpiperazine using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine 
N-{7-[3-(4-raethylpiperazin-l-yl)propoxy]quinazolin-4-yl}imide in 44% yield; Mass 
5 Spectrum : M+H + 562. The material so obtained was reacted with aqueous acetic acid using an 
analogous procedure to that described in the last paragraph of Note [74] above to give the 
required starting material; Mass Spectrum : M+H + 302. 

The l-(3-hydroxypropyl)-4-methylpiperazine used as a starting material was prepared 
as follows :- 

10 A mixture of 3-bromopropanol (20 ml), N-methylpiperazine (29 ml), potassium 

carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation to give the required starting material 

15 as an oil; NMR Spectrum : (CDC1 3 ) 1.72 (m, 2H), 2.3 (s, 3H), 2.2-2.8 (m, 8H), 2.6 (t, 2H), 3.8 
(t, 2H), 5.3 (brs, 1H). 

[101] The product gave the following data: NMR Spectrum : (CDCI3) 2.07 (t, 2H), 2.32 (s, 
3H), 2.3-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.1 (m, 1H), 7.2-7.45 (m, 4H), 7.5 (d, 1H), 
8.05 (d, 1H), 8.45 (d, 1H), 8.55 (s, 1H), 8.85 (s, 1H); Mass Spectrum : M+fT 455 and 457. 

20 [102] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.1 (m, 2H), 2.3 (s, 
3H), 2.35-2.7 (m, 8H), 2.6 (t, 2H), 4.2 (t, 2H), 7.15 (m, 1H), 7.2-7.4 (m, 3H), 7.5 (s, 1H), 8.05 
(d, 1H), 8.8 (s, 1H), 9.02 (br s, 1H); Mass Spectrum : M+H+ 523 and 525. 
[ 103] The product gave the following data: Mass Spectrum : M+H + 492. 
[104] The product gave the following data: Mass Spectrum : M+H + 504 and 506. 

25 [105] The product gave the following data: Mass Spectrum : M+H* 558 and 560. 

[106] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.55 (ra, 2H), 4.15 (t, 
2H), 4.7 (t, 2H), 7.2-7.4 (m, 4H), 7.5 (s, 1H), 7.58 (s, 1H), 7.65 (s, 1H), 7.95 (d, 1H), 8.55 (d, 
1H), 8.8 (s, 1H); Mass Spectrum : M+H + 492 and 494. 

The 4-amino-7-[3-(l,2,3-triazoH-yl)propoxy]quinazoline used as a starting material 

30 was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazohn-4-yl)imide was reacted with 
N l -(3-hydroxypropyl)-l,2,3-triazole using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{ 7- [3-(l,2,3-triazol- 
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l-yl)propoxy]quinazolin-4-yl}imide in 18% yield; Mass Spectrum : M+H* 531. The material 
so obtained was reacted with aqueous acetic acid using an analogous procedure to that 
described in the last paragraph of Note [74] above to give the required starting material; Mass 
Spectrum : M+H + 271. 

5 The N l -(3-hydroxypropyl)- 1 ,2,3-triazole used as a starting material was prepared as 

follows :- 

A mixture of 1 ,2,3-triazole (5 g), ethyl acrylate (7.8 ml) and pyridine (50 drops) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
evaporated. The residue was purified by column chromatography on silica using increasingly 

10 polar mixtures of methylene chloride and diethyl ether as eluent. There was thus obtained 
ethyl 1,2,3-triazol-l-ylpropanoate (8.96 g); NMR Spectrum : (CDC1 3 ) 1.25 (t, 3H), 2.95 (t, 
2H), 4.15 (q, 2H), 4.7 (t, 2H), 7.65 (s, 1H), 7.7 (s, 1H). 

A solution of the material so obtained in THF (50 ml) was added dropwise to a 
suspension of lithium aluminium hydride (3 g) in THF (250 ml) which had been cooled to 

15 0°C. The mixture was stirred at 5°C for 1 hour and at ambient temperature for a further hour. 
The mixture was cooled to 0°C and 4N aqueous sodium hydroxide solution (30 ml) was added 
dropwise. The mixture was filtered and the filtrate was dried over magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica using a 47:3 
mixture of methylene chloride and methanol as eluent. There was thus obtained 

20 ^-(S-hydroxypropyO-l^^-triaxole (6.2 g); NMR Spectrum : (CDC1 3 ) 2.1-2.2 (m, 3H), 3.65 
(m, 2H), 4.6 (t, 2H), 7.6 (s, 1H), 7.72 (s, 1H). 

[107] The product gave the following data: Mass Spectrum : M+H + 440. 

The 4-amino-7-[(£)-4-pyrrolidin-l-ylbut-2-en-l-yloxy]quinazoline used as a starting 
material was prepared as follows :- 

25 Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

(E)-4-pyrrolidin-l-ylbut-2-en-l-ol using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{7-[(£)-4-pyrrolidin- 
l-ylbut-2-en-l-yloxy]quinazolin-4-yl}imide in 38% yield; Mass Spectrum : M+H + 545. The 
material so obtained was reacted with aqueous acetic acid using an analogous procedure to 

30 that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H + 285. 

The (E)-4-pyrrolidin- 1 -ylbut-2-en- 1 -ol used as a starting material was prepared as 
follows :- 
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Thionyl chloride (9.3 ml) was added portionwise to a stirred mixture of 
2-butyne-l,4-diol (10 g), pyridine (10.3 ml) and toluene (15 ml) which had been cooled to 
0°C. The mixture was stirred at ambient temperature for 3.5 hours and then poured onto a 
mixture of ice and water. The mixture was extracted with diethyl ether. The organic extract 
5 was washed with a saturated aqueous sodium bicarbonate solution and with brine, dried over 
magnesium sulphate and evaporated. The residue was purified by column chromatography on 
silica using a 7:3 mixture of petroleum ether (b.p. 40-60°C) and diethyl ether as eluent. There 
was thus obtained 4-chlorobut-2-yn-l-ol (4.74 g); NMR Spectrum : (CDC1 3 ) 1.68 (t, 1H), 4.18 
(d, 2H), 4.33 (d, 2H). 

10 Pyrrolidine (7.8 ml) was added dropwise to a solution of 4-chlorobut-2-yn-l-ol 

(4.74 g) in toluene (40 ml) and the resultant mixture was stirred and heated to 60°C for 
1 hour. The mixture was evaporated and the residue was purified by column chromatography 
on silica using a 24: 1 mixture of methylene chloride and methanol as eluent. There was thus 
obtained 4-pyrrolidin-l-ylbut-2-yn-l-ol (4.3 g); NMR Spectrum : (CDC1 3 ) 1.82 (t, 4H), 2.63 (t, 

15 4H), 3.44 (t, 2H), 4.29 (t, 2H). 

A solution of the material so obtained in THF (20ml) was added dropwise to a 
suspension of lithium aluminium hydride (2.35 g) in THF (8 ml) and the mixture was stirred 
and heated to 60°C for 2 hours. The mixture was cooled to 5°C and 2N aqueous sodium 
hydroxide solution (28 ml) was slowly added. The resulting suspension was filtered and the 

20 filtrate was evaporated. The residue was dissolved in a mixture of methylene chloride and 
ethyl acetate, dried over magnesium sulphate and evaporated. The residue was purified by 
column chromatography on aluminium oxide using a 97:3 mixture of methylene chloride and 
methanol as eluent. There was thus obtained (£)-4-pyrrolidin-l-ylbut-2-en-l-ol (3.09 g); 
NMR Spectrum : (CDC1 3 ) L82 (m, 4H), 2.61 (m, 4H), 3.17 (ra, 2H), 4.13 (s, 2H), 5.84 (m, 

25 2H). 

[108] The product gave the following data: Mass Spectrum : M+H + 452 and 454. 
[109] The product gave the following data: Mass Spectrum : M+H + 438 and 440. 
[1 10] DMF was used as the reaction solvent Hie product gave the following data: NMR 
Spectrum : (DMSOd 6 ) 1.5-1.65 (m, 2H), 1.68-1.74 (m, 2H), 1.92 (t, 2H), 1.97 (t, 2H), 2.05 (m, 
30 1H), 2.45 (t, 2H), 2.88 (d, 2H), 3.98 (s, 3H), 4.22 (t, 2H), 6.68 (s, 1H), 7.18 (s, 1H), 7.3 (s, 
1H), 7.4 (t, 1H), 7.61 (d, 2H), 8.07 (s, 1H), 8.7 (s, 1H), 10.62 (s, 1H), 12.08 (s, 1H); Mass 
Spectrum : M+H+ 547 and 549. 
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The 4-amino-743-(4-carbamoylpiperidin-l-yl)propoxy]-6-methoxyquinazoline used as 
a starting material was prepared as follows :- 

A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (J. Med. Chem. . 1977, 20, 
146-149; 10 g) and GokTs reagent (7.4 g) in dioxane (100 ml) was stirred and heated at reflux 
5 for 24 hours. Sodium acetate (3.02 g) and acetic acid (1.65 ml) were added to the reaction 
mixture and it was heated for a further 3 hours. The mixture was evaporated to dryness, water 
was added to the residue and the solid was filtered off, washed with water and dried. 
Recrystallisation of the solid from acetic acid gave 7-benzyloxy-6-methoxy- 
3,4-dihydroquinazolin-4-one (8.7 g, 84%). 

10 7-Benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (20.3 g) was taken up in thionyl 

chloride (440 ml) and DMF (1.75ml) and heated to reflux for 4 hours. The thionyl chloride 
was evaporated under vacuum and the residue was azeotroped with toluene three times. There 
was thus obtained 7-benzyloxy-4-chloro-6-methoxyquinazoline which was used without 
further purification; NMR Spectrum : 4.88 (s, 3H), 5.25 (s, 2H), 7.44 (s, 1H), 7.49 (s, 1H), 

15 7.32-7.52 (m, 5H), 8.83 (s, 1H). 

A mixture of the crude 7-benzyloxy-4-chloro-6-methoxyquinazoline, potassium 
carbonate (50 g) and 4-bromo-2-fluorophenol (10 ml) in DMF (500 ml) was stirred and heated 
to 100°C for 5 hours. The mixture was allowed to cool to ambient temperature and was 
poured into water (2L). The resultant solid was isolated and washed with water. The solid 

20 was dissolved in methylene chloride and filtered. The filtrate was treated with decolourising 
charcoal, boiled for a few minutes then filtered. The filtrate was evaporated to give a solid 
residue which was triturated under diethyl ether. There was thus obtained 7-benzyloxy- 
4-(4-bromo-2-fluorophenoxy)-6-methoxyquinazoline. 

A mixture of the material so obtained and trifluoroacetic acid (15 ml) was stirred and 

25 heated to reflux for 3 hours. The reaction mixture was allowed to cool, toluene was added and 
the mixture was evaporated. The residue was triturated under diethyl ether. The precipitate 
was collected by filtration and dried to give 4-(4-bromo-2-fluorophenoxy)-7-hydroxy- 
6-methoxyquinazoline (20.3 g) which was used without further purification. 

A mixture of 4-(4-bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (18.2 g), 

30 1,3-dibromopropane (80 ml), potassium carbonate (42 g) and DMF (1.2 L) was stirred and 
heated to 45°C for 16 hours. The mixture was cooled to ambient temperature and filtered. 
The filtrate was evaporated and the residue was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and methanol as eluent The product 
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so obtained was stirred under diethyl ether (150 ml) and the resultant solid was isolated. 
There was thus obtained 4-(4-bromo-2-fluorophenoxy)-7-(3-bromopropoxy)- 
6-methoxyquinazoline (14.4 g); NMR Spectrum : (DMSOde) 2.35 (m, 2H), 3.69 (t, 2H), 3.98 
(s, 3H), 4.31 (t, 2H), 7.4-7.6 (m, 4H), 7.78 (d, 1H), 8.78 (s, 1H); Mass Spectrum : 

5 M+H + 485, 487 and 489. 

A mixture of a portion (2.4 g) of the material so obtained, piperidine-4-carboxamide 
(0.82 g), potassium carbonate (3.46 g) and DMF (40 ml) was stirred and heated to 45°C for 
20 hours. The resultant solid was isolated, washed in turn with DMF and with water and 
dried. There was thus obtained 4-(4-bromo-2-fluorophenoxy)-7-[3-(4-carbamoylpiperidin- 

10 l-yl)propoxy]-6-methoxyquinazoline (2.5 g); NMR Spectrum : (DMSOd6> 1.45-1.7 (m, 4H), 
1.82-2.1 (m, 5H), 2.22 (t, 2H), 2.86 (m, 2H), 3.96 (s, 3H), 4.03 (t, 2H), 6.65 (s, 1H), 7.14 (s, 
1H), 7.38 (s, 1H), 7.42-7.55 (m, 3H), 7.78 (d, 1H), 8.53 (s, 1H); Mass Spectrum : M+H + 533 
and 535. 

A mixture of the material so obtained and a saturated solution of ammonia in 
15 isopropanol (100 ml) was sealed in a Carius tube and heated at 130°C for 20 hours. The 

mixture was cooled and the solvent was evaporated. The residue was stirred with 2N aqueous 
sodium hydroxide solution (20 ml) for 1 hour. The solid was isolated and washed in turn with 
water and with methanol. There was thus obtained 4-amino-7-[3-(4-carbamoylpiperidin- 
l-yl)propoxy]-6-methoxyquinazoline (0.85 g): NMR Spectrum : (DMSOde) 1.4-1.7 (m, 4H), 
20 1.8-2. 1 (m, 5H), 2.4 (t, 2H), 2.68 (d, 2H), 3.86 (s, 3H), 4.1 (t, 2H), 6.66 (s, 1H), 7.03 (s, 1H), 
7. 15 (s, 1H), 7.33 (s, 2H), 7.53 (s, 1H), 8.23 (s, 1H); Mass Spectrum: M+H* 360. 
[11 1] The product gave the following data: NMR Spectrum : (DMSOde) 1.5-1.7 (m, 4H), 
1.8-2.1 (m, 5H), 2.4 (t, 2H), 2.88 (d, 2H), 2.94 (s, 3H), 4.0 (t, 2H), 6.65 (s, 1H), 7.1-7.5 (m, 
5H), 8.05 (s, 1H), 8.66 (s, 1H), 10.6 (s, 1H), 11.8 (s, 1H): Mass Spectrum : M+H* 515. 
25 [112] THF was added as a co-solvent. Hie product gave the following data: NMR 

Spectrum : (CDC1 3 ) 1.6-2.3 (m, 9H), 2.35 (s, 6H), 2.53 (t, 2H), 2.99 (d, 2H), 3.42 (s, 3H), 4.25 
(t, 2H), 5.55 (s, 2H), 7.11 (s, 3H), 7.29 (s, 1H), 7.55 (s, 1H), 8.64 (s, 1H), 9.7 (s, 1H), 11.9 (s, 
1H); Mass Spectrum : M+H + 507. 

[113] DMF was used as the reaction solvent. The product was precipitated from the 
30 reaction mixture as a 1 : 1 adduct with DMF. This gave the following data: NMR Spectrum : 
(CDCI3) 1.7-2.3 (m, 9H), 2.37 (s, 3H), 2.54 (t, 2H), 2.88 (s, 3H), 2.95 (s, 3H), 3.0 (m, partially 
obscured by DMF), 3.5 (s, 3H), 4.25 (t, 2H), 5.61 (broad d, 2H), 7.16-7.32 (m, 4H), 7.55 (s, 
1H), 8.02 (s, 1H), 8.67 (s, 1H), 9.8 (s, 1H), 12.4 (s, 1H); Mass Spectrum : M+H + 527 and 529. 
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[1 14] Acetonitrile plus a few drops of DMF was used as the reaction solvent and the 

reaction mixture was heated to 45 °C for 3 hours. The product which was precipitated from 
the reaction mixture was isolated, washed with acetonitrile and diethyl ether and dried under 
vacuum. The product gave the following data: Mass Spectrum : M+H + 440 and 442. 
5 The 4-amino-7-[3-(pyrrolidin- l-yl)-l-propynyl]quinazoline used as a starting material 

was prepared as follows :- 

Trifluoromethanesulphonic anhydride (0.05 ml) was added dropwise to a stirred 
mixture of triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide (0.1 g), pyridine (0.5 ml) 
and methylene chloride (1 ml) which had been cooled to 0°C. The reaction mixture was 

10 stirred at 0°C for 2 hours. A second portion (0.012 ml) of trifluoromethanesulphonic 

anhydride was added and the mixture was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and the residue was partitioned between ethyl acetate and water. The 
organic solution was dried over magnesium sulphate and evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 

15 chloride and ethyl acetate as eluent. There was thus obtained triphenylphosphine 
N-(7-trifluoromethanesulphonyloxyquinazolin-4-yl)imide (0.078 g). 

A solution of 3-(pyrrolidin-l-yl)- 1-propyne (J. Amer. Chem. Soc 1958, 80, 4609; 
0.08 g) in DMF (0.2 ml) was added to a mixture of triphenylphosphine 
N-(7-trifluoromethanesulphonyloxyquinazolin-4-yl)imide (0.2 g), cuprous iodide (0.004 g), 

20 tetrakis(triphenylphosphine)palladium(0) (0.02 g), triethylamine (0.201 ml) and DMF (8 ml). 
The mixture was degassed carefully and placed under an atomsphere of argon. The reaction 
mixture was stirred and heated to 60°C for 2.5 hours. The mixture was cooled to ambient 
temperature and evaporated. The residue was partitioned between ethyl acetate and water. 
The organic phase was dried over magnesium sulphate and evaporated. The residue was 

25 purified by column chromatography on silica using a 9: 1 mixture of methylene chloride and 
methanol as eluent There was thus obtained triphenylphosphine 
N-{7-[3-(pyiroUdin-l-yl)-l-propynyl]quinazolin^yl}imide (0.18 g). 

A mixture of the material so obtained, acetic acid (4 ml) and water (4 ml) was stirred 
and heated at 100°C for 15 hours. The solvent was evaporated and the residue was partitioned 

30 between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic 
solution was washed with water and brine, dried over magnesium sulphate and evaporated. 
The residue was purified by column chromatography on silica using initially a 9:1 mixture of 
methylene chloride and methanol and then a 19:1 mixture of methylene chloride and a 
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saturated solution of ammonia in methanol as eluent. There was thus obtained 4-amino- 
7-[3-(pyrrolidin-l-yl)-l-propynyl]quinazoline (0.038 g); NMR Spectrum : (DMSOd 6 ) 1.75 (m, 
4H), 2.6 (m, 4H), 3.65 (s, 2H), 7.45 (m, 1H), 7.25 (d, 1H), 7.85 (br s, 2H), 8.2 (d, 1H), 8.4 (s, 
1H); Mass Spectrum : M+H*253. 
5 [115] DMF was used as the reaction solvent and 4-dimethylaminopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product was precipitated from the 
reaction mixture by the addition of a mixture of diethyl ether and water. The product was 
isolated and dried under vaccuum and gave the following data: NMR Spectrum : (DMSOds) 
1.72 (m, 4H), 2.6 (m, 4H), 3.69 (s, 2H), 3.97 (s, 3H), 7.4 (m, 1H), 7.58 (m, 2H), 7.9 (s, 1H), 

10 8.15 (s, 1H), 8.75 (s, 1H), 10.8 (s, 1H), 11.95 (s, 1H); Mass Spectrum : M+FT 470 and 472. 
The 4-amino-6-methoxy-7-[3-(pyrrolidin-l-yl)-l-propynyl]quinazoline used as a 
starting material was prepared as follows :- 

Pyridine (1.13 ml) and a solution of trifluoromethanesulphonic anhydride (2.36 ml) in 
methylene chloride (10 ml) were added in turn to a stirred mixture of 4-(2-bromo- 

15 4-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (2.6 g) and methylene chloride (40 ml) 
which had been cooled in an ice bath to 0-5°C. The resultant mixture was stirred at ambient 
temperature for 4 hours. The mixture was washed in turn with dilute aqueous citric acid, 
water and a saturated aqueous sodium bicarbonate solution. The organic solution was dried 
over magnesium sulphate and evaporated. The residue was triturated under a 1: 1 mixture of 

20 isohexane and diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 

6-methoxy-7-trifluororaethanesulphonyloxyquinazoline (2.58 g); NMR Spectrum : (CDCh) 
4.13 (s, 3H), 7.14-7.5 (m, 3H), 7.81 (s, 1H), 7.91 (s, 1H), 8.7 (s, 1H); Mass Spectrum : 
M+H + 497 and 499. 

A mixture of a portion (0.8 g) of the material so obtained, 3-(pyrrolidin- 1-yl)- 

25 1-propyne (0.57 g), triethylamine (0.8 ml), triphenylphosphine (0.03 g), 

bis(triphenylphosphine)palladium(II) chloride (0.06 g), cuprous iodide (0.06 g) and THF 
(5 ml) was stirred and heated to reflux for 3 hours. Dilute aqueous potassium carbonate 
solution was added and the mixture was extracted with ethyl acetate. The organic solution 
was dried over sodium sulphate and evaporated. The residue was purified by column 

30 chromatography on silica using a 10: 1 mixture of methylene chloride and ethanol as eluent. 
There was thus obtained 4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-[3-(pyrrolidin-l-yl)- 
l-propynyl]quinazoline (0.55 g); NMR Spectrum : (DMSOd$) 1.75 (m, 4H), 2.64 (m, 4H), 
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3.71 (s, 2H), 4.01 (s, 3H), 7.38-7.81 (m, 3H), 7.66 (s, 1H), 8.0 (s, 1H), 8.62 (s, 1H); Mass 
Spectrum : M+fT 456 & 458. 

A mixture of the material so obtained and a 2M solution of ammonia in isopropanol 
(10 ml) was sealed in a Carius tube and heated to 130°C for 18 hours. The reaction mixture 
5 was evaporated. The residue was partitioned between ethyl acetate and a IN aqueous 
potassium carbonate solution. The organic solution was washed with brine, dried over 
anhydrous sodium sulphate and evaporated. The residue was triturated under a 1:1 mixture of 
isohexane and diethyl ether. The resultant solid was isolated and dried. There was thus 
obtained 4-amino-6-methoxy-7-[3-(pyrrolidin-l-yl)-l-propynyl]quinazoline (0.24 g); Mass 
10 Spectrum : M+H* 283. 

[116] DMF was used as the reaction solvent and 4-dimethylaminopyridine (0. 1 equivalents) 
was added to catalyse the reaction. The product gave the following data: NMR Spectrum : 
(DMSOd6) 1.6 (ra, 4H), 2.35 (m, 6H), 2.55 (m, 2H), 3.6 (m, 4H), 3.97 (s, 3H), 7.3-7.6 (m, 
3H), 7.83 (s, 1H), 8.11 (s, 1H), 8.72 (s, 1H), 10.78 (s, 1H), 1 1.95 (s, 1H); Mass Spectrum : 
15 M+H+ 528 and 530. 

The 4-amino-6-methoxy-7-(6-morpholino-l-hexynyl)quinazoline used as a starting 
material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 6-morpholino-l-hexyne was reacted with 4-(2-bromo-4-fluorophenoxy)- 
20 6-methoxy-7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromo-4-fluorophenoxy)- 
6-methoxy-7-(6-moipholino-l-hexynyDquinazoline: NMR Spectrum : (DMSOd6) 1.63 (m, 
4H), 2.33 (m, 6H), 2.55(m, 2H), 3.56 (m, 4H), 4.0 (s, 3H), 7.35-7.8 (m, 3H), 7.65 (s, 1H), 7.96 
(s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H + 514 and 516. 

The material so obtained was reacted with ammonia using an analogous procedure to 
25 that described in the last paragraph of Note [115] above to give the required starting material. 
6-Morpholino-l-hexyne was obtained by the reaction of 6-mesyloxy-l-hexyne with 
morpholine using an analogous procedure to that described in J. Heterocyclic Chemistry , 
1994, 31, 1421. 

[1 17] DMF was used as the reaction solvent and 4-dimethylaminopyridine 
30 (0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOd*) 1.6 (m, 4H), 2.32 (m, 6H), 2.55 (ra, 2H), 3.55 (m, 4H), 3.98 (s, 
3H), 7.1-7.4 (m, 3H),7.82 (s, 1H), 8.11 (s, 1H), 8.7 (s, 1H), 10.78 (s, 1H), 11.68 (s, lH);Mass 
Spectrum : M+H+ 496. 
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[118] DMF was used as the reaction solvent and 4-dimethylaminopyridine 
(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOd 6 ) 1.55 (m, 2H), 1.85 (m, 2H), 2.28 (s, 3H), 2.56 (m, 2H), 3.9 (m, 
2H), 3.96 (s, 3H), 6.7 (s, 1H), 7.07 (s, 1H), 7.36-7.62 (m, 3H), 7.85 (s, 1H), 8.13 (s, 1H), 8.71 
5 (s, 1H) 10.8 (s, 1H), 1 1.95 (s, 1H); Mass Spectrum : M+H + 523 and 525. 

The 4-amino-6-methoxy-7-[6-(2-methylimidazol-l-yl)-l-hexynyl]quinazoline used as 
a starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [1 15] above, 6-(2-methylimidazol-l-yl)-l-hexyne was reacted with 4-(2-bromo- 

10 4-fluorophenoxy)-6-methoxy-7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromo- 
4-fluorophenoxy)-6-methoxy-7-[6-(2-methylimidazol- 1-yl)- l-hexynyl]quinazoline; NMR 
Spectrum : (DMSOd 6 ) 1.56 (m, 2H), 1.85 (m, 2H), 2.28 (s, 3H), 2.56 (m, 2H), 3.9 (m, 2H), 
3.98 (s, 3H), 6.75 (br m, 1H), 7.1 (br m, 1H), 7.36-7.82 (m, 3H), 7.63 (s, 1H), 7.98 (s, 1H), 
8.61 (s, 1H); Mass Spectrum : M+H + 509 and 51 1. 

15 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material. 

6-(2-Methylimidazol-l-yl)-l-hexyne was obtained by the reaction of 6-mesyloxy- 
1-hexyne with 2-methylimidazole using an analogous procedure to that described in 
J. Heterocyclic Chemistry , 1994,31, 1421. 

20 (1 19] DMF was used as the reaction solvent and 4-dimethylarainopyridine 

(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOck) 1.58 (m, 2H), 1.82 (m, 2H), 2.28 (s, 3H), 2.55 (m, 2H), 3.95 (m, 
5H), 6.7 (s, 1H), 7.05 (s, 1H), 7.1-7.4 (m, 3H), 7.85 (s, 1H), 8.12 (s, 1H), 8.74 (s, 1H), 10.79 
(s, 1H), 11.69 (s, 1H); Mass Spectrum : M+H+ 491. 

25 [120] DMF was used as the reaction solvent and 4-dimethylaminopyridine 

(0. 1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOck) 2.28 (s, 6H), 3.54 (s, 2H), 3.98 (s, 3H), 7.18-7.47 (m, 3H), 7.92 
(s, 1H), 8.15 (s, 1H), 8.74 (s, 1H), 10.8 (s, 1H), 11.68 (s, 1H); Mass Spectrum : M+H+ 412. 
The 4-amino-6-methoxy-7-(3-dimethylamino-l-propynyl)quinazoline used as a 

30 starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 3-dimethylamino-l-propyne was reacted with 4-(2-bromo- 
4-fluorophenoxy)-6-methoxy-7-trifluorometiianesulphonyloxyquinazoline to give 4-(2-bromo- 
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4-fluorophenoxy)-6-raethoxy-7-(3-dimethylamino- 1 -propy ny l)quinazoline; NMR Spectrum : 
(DMSOd<0 2.29 (s, 6H), 3.55 (s, 2H), 4.0 (s, 3H), 7.38-7.83 (m, 3H), 7.67 (s, 1H), 8.05 (s, 
1H), 8.63 (s, 1H); Mass Spectrum : M+H* 430 and 432. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note [115] above to give the required starting material. 
[121] The product gave the following data: Mass Spectrum : M+H + 467. 
[122] The product gave the following data: Mass Spectrum : M+H + 454. 
[123] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.42-1.56 (ra, 2H), 
1.84-2.06 (m, 5H), 2.3 (s, 3H), 2.86-2.99 (m, 2H), 3.92 (s, 3H), 4.04 (d, 2H), 7.02 (m, 1H), 
10 7.22 (s, 1H), 7.28 (s, 1H), 7.36 (d, 1H), 8.44 (d, 1H), 8.64 (s, 1H), 8.76 (s, 1H), 13.12 (s, 1H); 
Mass Spectrum : M+H + 490 and 492. 

[124] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.42-1.58 (m, 2H), 
1.84-2.06 (m, 5H), 2.3 (s, 3H), 2.58 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
7.22-7.28 (m, 2H), 7.36 (d, 1H), 7.92 (m, 1H), 8.6 (s, 1H), 8.76 (s, 1H), 9.06 (d, 1H), 12.62 (s, 
15 1H): Mass Spectrum : M+H* 481. 

[125] The product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.56 (m, 2H), 
1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.84-2.94 (m, 2H), 3.94 (s, 3H), 4.06 (d, 2H), 7.1 (s, 1H), 7.76- 
7.36 (m, 2H), 7.56 (d, 1H), 8.22 (s, 1H), 8.78 (m, 2H), 13.16 (s, 1H); Mass Spectrum : M+H + 
524 and 526. 

20 [126] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.42-1.56 (m, 2H), 
1.86-2.06 (m, 5H), 2.3 (s, 3H), 2.84-2.96 (m, 2H), 3.94 (s, 3H), 3.98 (s, 3H), 4.04 (d, 2H), 
6.84 (d, 1H), 7.04 (m, 1H), 7.2 (s, 1H), 7.28 (s, 1H), 8.3-8.38 (m, 2H), 8.76 (s, 1H), 12.74 (s, 
1H); Mass Spectrum : M+H + 486 and 488. 

[127] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.44-1.56 (m, 2H), 
25 1.86-2.06 (m, 5H), 2.3-2.34 (m, 6H), 2.84-2.96 (m, 2H), 3.86 (s, 3H), 3.98 (s, 3H), 4.04 (d, 
2H), 6.82-6.9 (m, 2H), 7.24 (s, 1H), 7.36 (s, 1H), 8.06 (s, 1H), 8.76 (s, 1H), 8.9 (s, 1H), 12.64 
(s, 1H); Mass Spectrum : M+H* 466. 

[128] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.54 (m, 2H), 1.84- 
2.04 (ra, 5H), 2.3 (s, 3H), 2.44 (s, 3H), 2.84-2.96 (m, 2H), 3.8 (s, 3H), 4.04 (d, 2H), 7.04 (ra, 
30 1H), 7.16 (d, 1H), 7.26 (s, 1H), 7.38 (s, 1H), 8.1 (s, 1H), 8.7 (s, 1H), 9.08 (s, 1H), 12.46 (s, 
1H); Mass Spectrum : M+H + 470 and 472. 

[ 1 29] The product gave the following data: NMR Spectrum : (CDCI3) 1 .42- 1 .56 (m, 2H), 
1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.44 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 6.8 
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(m, 1H), 7.18-7.22 (m, 1H), 7.24 (s, 1H), 7.28 (s, 1H), 7.96 (m, 1H), 8.58 (s, 1H), 8.72 (s, 
1H), 12.4 (s, 1H); Mass Spectrum : M+H* 454. 

[130] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.42-1.56 (m, 2H), 
1.84-2.04 (m, 5H), 2.28 (s, 3H), 2.34 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
5 6.88 (m, 1H), 7.22-7.32 (m, 3H), 8.12 (s, 1H), 8.76 (m, 2H), 12.78 (s, 1H); Mass Spectrum : 
M+H* 470 and 472. 

[131] The product gave the following data: NMR Spectrum : (CDCI3) 1.78-1.84 (m, 4H), 
2.16 (m, 2H), 2.5-2.58 (m, 4H), 2.66 (t, 2H), 3.98 (s, 3H), 4.28 (t, 2H), 6.72-6.8 (m, 1H), 7.16- 
7.18 (m, 1H), 7.2 (s, 1H), 7.34 (s, 1H), 8.06-8.16 (m, 1H), 8.38 (s, 1H), 8.76 (s, 1H), 12.76 (s, 
10 1H); Mass Spectrum : M+H + 458. 

[132] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.78-1.84 (m, 4H), 
2.16 (m, 2H), 2.48-2.58 (m, 4H), 2.66 (t, 2H), 3.96 (s, 3H), 4.28 (t, 2H), 7.02 (m, 1H), 7.14 (s, 
1H), 7.32-7.4 (m, 2H), 8.3 (s, 1H), 8.46 (d, 1H), 8.78 (s, 1H), 13.06 (s, 1H); Mass Spectrum : 
M+FT 490 and 492. 

15 [133] The product gave the following data: NMR Spectrum : (CDCI3) 1.78-1.84 (m, 4H), 
2.16 (m, 2H), 2.44 (s, 3H), 2.54-2.6 (m, 4H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.04 (ra, 
1H), 7.16 (d, 1H), 7.3 (s, 1H), 7.34 (s, 1H), 8.14 (d, 1H), 8.7 (s, 1H), 8.8 (s, 1H), 12.4 (s, 1H); 
Mass Spectrum : M+H + 470 and 472. 

[134] The product gave the following data: NMR Spectrum : (CDCI3) 1 .78- 1 .84 (m, 4H), 
20 2.16 (m, 2H), 2.44 (s, 3H), 2.5-2.6 (m, 4H), 2.66 (t, 2H), 3.86 (s, 3H), 4.28 (t, 2H), 6.72-6.8 
(m, 1H), 7.16-7.2 (m, 2H), 7.34 (s, 1H), 7.96 (m, 1H), 8.46 (s, 1H), 8.72 (s, 1H), 12.4 (s, 1H); 
Mass Spectrum : M+H + 454. 

[135] The product gave the following data: NMR Spectrum : (CDCI3) 1.78-1.84 (m, 4H), 
2.06-2.22 (m, 2H), 2.46-2.6 (m, 7H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.28 (m, 2H), 
25 7.36 (d, 1H), 7.92 (d, 1H), 8.7 (s, 1H), 8.8 (s, 1H), 9.08 (s, 1H), 12.66 (s, 1H); Mass Spectrum : 
M+H* 481. 

[136] The product gave the following data: NMR Spectrum : (CDCI3) 1 .78- 1 .84 (m, 4H), 
2.14 (m, 2H), 2.3 (s, 3H), 2.5-2.6 (m, 4H), 2.64 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 6.88 (m, 
1H), 7.28-7.36 (m, 3H), 8.14 (d, 1H), 8.78 (s, 1H), 8.88 (s, 1H), 12.9 (s, 1H); Mass Spectrum : 
30 M+H + 470 and 472. 

[137] DMF was used as the reaction solvent. The product was obtained as a dihydrochloride 
salt and gave the following data: NMR Spectrum : (DMSOdg) 1.6-1.7 (m, 2H), 1.82-1.96 (m, 
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2H), 2.58-2.62 (t, 2H), 2.8 (s, 3H), 3.3-3.9 (m, 10H), 4.02 (s, 3H), 7.4-7.6 (m, 3H), 7.95 (s, 
1H), 8.21 (s, 1H), 8.8 (s, 1H), 11.6-12.0 (m, 2H); Mass Spectrum : M+H+ 541 and 543. 

The 4-amino-6-methoxy-7-[6-(N-raelJiylpiperazin-l-yl)-l-hexynyl]quinazoUn used as 
a starting material was prepared as follows: 
5 Using an analogous procedure to that described in the second last paragraph of 

Note [1 15] above, 6-(N-methylpiperazin-l-yl)-l-hexyne was reacted with 4-(2-bromo- 
4-fluorophenoxy)-6-methoxy>7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromo- 
4-fluorophenoxy)-6-methoxy-7-[6-(N-methylpiperazin-l-yl)-l-hexynyl]quinazoline; NMR 
Spectrum : (DMSOd*) 1.55-1.65 (m, 4H), 2.16 (s, 3H), 2.3-2.45 (m, 10H), 2.5-2.6 (ra, 2H), 4.0 
10 (s, 3H), 7.4-7.8 (m, 3H), 7.65 (s, 1H), 7.98 (s, 1H), 8.6 (s,lH); Mass Spectrum : M+H + 527 and 
529. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 

6-(N-Methylpiperazin-l-yl)-l-hexyne was obtained by the reaction of 6-mesyloxy- 
15 1-hexyne with N-methylpiperazine using an analogous procedure to that described in 
J. Heterocyclic Chemistry . 1994, 31, 1421. 

[138] The reactants were heated to 45 °C for 20 hours. The product gave the following data: 
NMR Spectrum : (CDC1 3 ) 2.24 (s, 3H), 2.34 (s, 3H), 2.78 (s, 3H), 3.08 (s, 3H), 3.58 (s, 3H), 
5.3 (s, 2H), 7.06 (d, 1H), 7.18 (d, 1H), 7.3-7.52 (m, 7H), 8.64 (s, 1H), 9.4 (s, 1H), 1L87 (s, 

20 1H): Mass Spectrum : M+H* 500. 

The 3-(N,N-dimethylcarbamoyl)-2,6-dimethylphenylisocyanate used as a starting 
material was prepared as follows: 

A solution of di-tert-butyl dicarbonate (0.081 g) in methylene chloride (1.6 ml) and a 
solution of 3-amino-N,N,2,4-tetramethylbenzamide (J. Chem. Soc.« Perkin Trans. L 1973, 1-4; 

25 0.072 g) in methylene chloride (1.0 mi) were added in turn to a solution of 

4-dimethylaminopyridine (0.004 g) in methylene chloride (0.4 ml). The resultant mixture was 
stirred at ambient temperature for 20 minutes. There was thus obtained a solution of 
3-(N,N-dimethylcarbamoyl)-2,6-dimethylphenylisocyanate which was used without further 
purification. 

30 [139] The product gave the following data: NMR Spectrum : (DMSOde) 0.37 (ra, 2H), 0.62 
(m, 2H), L32 (m, 1H), 2.25 (s, 6H), 3.94 (s, 3H), 4.03 (d, 2H), 7.12 (s, 3H), 7.22 (s, 1H), 8.07 
(s, 1H), 8.66 (s, 1H), 10.38 (s, 1H), 1 1.68 (s, 1H); Mass Spectrum : M+H + 393. 
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The 4-amino-7-cyciopropylmethoxy-6-methoxyquinazoline used as a starting material 
was prepared as follows 

A mixture of 4-(4-bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (6.99 g), 
cyclopropylmethyl chloride (2.16 g), potassium iodide (0.043 g), potassium carbonate (12 g) 
5 and DMF (200 ml) was stirred and heated to 45°C for 16 hours. The mixture was cooled to 
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
column chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained 4-(4-bromo-2-fluorophenoxy)- 
7-cyclopropylmethoxy-6-methoxyquinazoline (7.6 g); NMR Spectrum : (DMSOd6) 0.43 (m, 
10 2H), 0.68 (m, 2H), 1.37 (m, 1H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45 (m, 1H), 7.57 (m, 
2H), 7.82 (m, 1H), 8.58 (s, 1H); Mass Spectrum : M+H + 421 and 423. 

Using an analogous procedure to that described in the last paragraph of the portion of 
Example 1 that is concerned with starting materials, 4-(4-bromo-2-fluorophenoxy)- 
7-cyclopropylmethoxy-6-methoxyquinazoline (1.75 g) was reacted with ammonia in 
15 isopropanol. There was thus obtained 4-amino-7-cyclopropylmethoxy-6-methoxyquinazoline 
(1.75 g); NMR Spectrum : (DMSOd*) 0.36 (m, 2H), 0.58 (m, 2H), 1.3 (m, 1H), 3.88 (s, 3H), 
3.94 (d, 2H), 6.97 (s, 1H), 7.39 (br s, 2H), 7.55 (s, 1H), 8.25 (s, 1H); Mass Spectrum : 
M+H + 246. 

[140] The product gave the following data: NMR Spectrum : (DMSOck) 1.23-1.46 (m, 6H), 
20 1.55-1.69 (m, 2H), 2.1 (s, 3H), 2.1-2.4 (m, 10H), 2.7-2.8 (m, 2H), 3.97 (s, 3H), 7.3-7.6 (m, 
3H), 7.65 (s, 1H), 8.05 (s, 1H), 8.7 (s, 1H), 10.7 (s, 1H), 12.05 (s, 1H); Mass Spectnim : M+H + 
545 and 547. 

The 4-amino-6-methoxy-7-[6-(N-methylpiperazin-l-yl)hexyl]quinazoline used as a 
starting material was prepared as follows :- 

25 A mixture of 4-amino-6-methoxy-7-[6-(N-methylpiperazin-l-yl)- 

l-hexynyl]quinazoline (0.145 g), 10% palladium-on-charcoal catalyst (0.02 g) and ethanol 
(10 ml) was stirred at ambient temperature under 5 atmospheres pressure of hydrogen until 
uptake of hydrogen ceased. The reaction mixture was filtered and the filtrate was evaporated. 
There was thus obtained the title compound as a solid (0.142 g); Mass Spectrum : M+H* 358. 

30 [141] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.8-2.0 (m, 6H), 2.5- 
2.7 (m, 6H), 2.79-2.85 (t, 2H), 3.6 (s, 3H), 7.2-7.4 (m, 3H), 7.4 (s, 1H), 7.73 (s, 1H), 8.72 (s, 
1H), 9.3-9.45 (s, 1H), 12.3 (s, 1H); Mass Spectrum : M+H + 474 and 476. 
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The 4-amino-6-methoxy-7-[3-(pyn-olidin-l-yl)propyl]quinazoline used as a starting 
material was prepared by the hydrogenation of 4-amino-6-methoxy-7-[3-(pyrrolidin-l-yl)- 
l-propynyi]quinazoiine using an analogous procedure to that described in Note [139] above. 
[142] The product gave the following data: NMR Spectrum : (DMSOck) 1.6-1.75 (m, 2H), 
5 2.1 (s, 3H), 2.2-2.4 (m, 10H), 3.3 (m, 2H), 4.0 (s, 3H), 7.25-7.6 (m, 3H), 7.94 (s, 1H), 8.19 (s, 
1H), 8.5 (br t, 1H), 8.77 (s, 1H), 10.87 (s, 1H), 11.96 (s, 1H); Mass Spectrum : 
M+H + 546 and 548. 

The 4-amino-6-methoxy-7-{ N-[3-(N-methylpiperazin- 1- 
yl)propyl]carbamoyl}quinazoline used as a starting material was prepared as follows :- 

10 A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 

7-trifluoromethanesulphonyloxyquinazoline (9.7 g), palladium acetate (0. 137 g), 
l,3-bis(diphenylphosphino)propane (0.402 g ), triethylamine (5.5 ml), DMF (60 ml) and 
methanol (1.2L) was stirred and heated to 70°C under 10 atmospheres pressure of carbon 
monoxide for 2 hours. The reaction mixture was cooled to ambient temperature and the solid 

15 was isolated, washed with methanol and dried under vacuum. There was thus obtained 
4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-methoxycarbonylquinazoline (5.96 g); NMR 
Spectrum : (DMSOck) 3.91 (s, 3H), 4.02 (s, 3H), 7.4-7.8 (m, 3H), 7.8 (s, 1H), 8.2 (s, 1H), 8.69 
(s, 1H); Mass Spectrum : M+H + 407 & 409. 

A mixture of a portion (2 g) of the product so obtained, 2,4,6-trimethoxybenzylamine 

20 hydrochloride (2.34 g), anhydrous potassium carbonate (2.76 g) and DMF (20 ml) was stirred 
and heated to 70°C for 2 hours. The mixture was cooledto ambient temperature and diluted 
with water. The resultant solid was isolated, washed in turn with water and diethyl ether and 
dried under vacuum at 80°C. There was thus obtained 6-raethoxy-7-methoxycarbonyl- 
4-(2,4,6-trimethoxybenzylamino)quinazoline (1.9 g); NMR Spectrum : (DMSOd 6 ) 3.75-3.85 

25 (m, 15H), 4.55 (d, 2H), 6.3 (s, 2H), 7.8 (m, 2H), 7.9 (m, 1H), 8.45 (s, 1H); Mass Spectrum : 
M+H + 414. 

A portion (1.8 g) of the material so obtained was suspended in a mixture of THF 
(27 ml), methanol (14 ml) and water (14 ml) and lithium hydroxide (0.945 g) was added 
portionwise. The resultant mixture was stirred at ambient temperature for 2 hours. The 
30 mixture was concentrated by evaporation and acidified to pH4 by the addition of 2N aqueous 
hydrochloride acid. The resultant solid was isolated, washed in turn with water and diethyl 
ether and dried at 80°C. There was thus obtained 7-carboxy-6-methoxy- 
4-(2,4,6-trimethoxybenzylamino)quinazoline(1.68 g); NMR Spectrum : (DMSOd*) 3.7-3.9 
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(m, 12H), 4.55 (s, 2H), 6.28 (s, 2H), 7.7-7.9 (m, 3H), 8.42 (s, 1H); Mass Spectrum : 
M+IT 400. 

A mixture of a portion (0.3 g) of the material so obtained, 
3-(N-methylpiperazin-l-yl)propylamine (0.33 g), N-hydroxybenzotriazole (0.13 g), 
5 l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.287 g) and DMF (3 ml) was 
stirred at ambient temperature for 16 hours. Dilute aqueous potassium carbonate solution was 
added and the resultant solid was isolated, washed in turn with water and diethyl ether and 
dried at 60°C under vacuum. There was thus obtained 6-methoxy-7-{N-[3- 
(N-methylpiperazin- 1 -yl)propyl]carbamoyl } -4-(2,4,6-trimethoxybenzy lamino)quinazoline 

10 (0.285 g); NMR Snectrum : (DMSOck) 1.58-1.7 (m, 2H), 2.11 (s, 3H), 2.2-2.4 (m, 10H), 3.2- 
3.4 (m, 2H), 3.7-3.92 (m, 12H), 4.51 (m, 2H), 6.3 (s, 2H), 7.7-7.86 (m, 3H), 8.3-8.4 (br t, 1H), 
8.42 (s, 1H); Mass Spectrum : M+H + 539. 

A mixture of the material so obtained, trifluoroacetic acid (2 ml), anisole (0.2 ml) and 
concentrated sulphuric acid (0.2 ml) was stirred at ambient temperature for 2 hours. The 

15 mixture was evaporated and the residue was partitioned between diethyl ether and a 

2M aqueous potassium carbonate solution. The aqueous solution was evaporated and the 
residue was extracted with methanol. The methanolic extracts were evaporated and the 
resultant solid was dried under vacuum. There was thus obtained 4-amino-6-methoxy- 
7-{N-[3-(N-methylpiperazin-l-yl)propyl]carbamoyl}quinazoline (0.086 g), Mass Spectrum : 

20 M+H+359. 

[143] The product gave the following data: NMR Spectrum : (DMSOck) 1.88-2.02 (m, 2H), 
3.18-3.25 (m, 2H), 4.0 (s, 3H), 4.0-4.08 (m, 2H), 6.88 (s, 1H), 7.22 (s, 1H), 7.3-7.6 (m, 4H), 
7.98 (s, 1H), 8.22 (s, 1H), 8.55-8.6 (br t, 1H), 8.8 (s, 1H), 10.9 (s, 1H), 1 1.98 (s, 1H); Mass 
Spectrum : M+H + 514 and 516. 

25 The 4-amino-6-methoxy-7-{N-[3-(N-methylpiperazin- 1- 

yl)propyl]carbamoyl}quinazoline used as a starting material was prepared by the reaction of 
7-carboxy-6-raethoxy-4-(2,4,6-trimethoxybenzylamino)quinazoline and 
3-(l-imidazolyl)propylamine and subsequent cleavage of the 2,4,6-trimethoxybenzyl group 
using analogous procedures to those described in Note [142] above. 

30 [144] The product gave the following data: NMR Spectrum : (DMSOda) 2.2 (s, 3H), 3.18- 
3.24 (m, 4H), 3.3-3.4 (m, 4H), 3.97 (s, 3H), 7.18 (s, 1H), 7.3-7.6 (m, 3H), 7.98 (s, 1H), 8.65 
(s, 1H), 10.6 (s, 1H), 12.12 (s, 1H); Mass Spectrum : M+H + 461 and 463. 
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The 4-amino-6-methoxy-7-(N-methylpiperazin-l-yl)quinazoline used as a starting 
material was prepared as follows :- 

A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-trifluoromethanesulphonyloxyquinazoline (0.8 g), 1-methylpiperazine (0.35 ml), caesium 
5 carbonate (0.78g), l,r-bis(diphenylphosphino)ferrocene (0.088 g), 

bis(dibenzylideneacetone)palladium (0.046 g) and toluene (12 ml) was stirred and heated to 
100°C for 6 hours. The mixture was cooled to ambient temperature and partitioned between 
ethyl acetate and water. The organic extract was washed with a saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulphate and evaporated. The residue was 

10 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 4-(2-bromo-4-fluorophenoxy)- 
6-methoxy-7-(N-raethylpiperazin-l-yl)quinazoline (0.26 g); NMR Spectrum : (CDC1 3 ) 2.4 (s, 
3H), 2.66-2.68 (m, 4H), 3.34-3.38 (m, 4H), 4.05 (s, 3H), 7.1-7.44 (m, 3H), 7.38 (s, 1H), 7.55 
(s, 1H), 8.58 (s, 1H); Mass Spectrum : M+FT 447 and 449. 

15 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material. 
[145] The product gave the following data: NMR Spectrum : (DMSOck) 1.43 (s, 9H), 3. 13- 
3.19 (m, 4H), 3.45-3.55 (m, 4H), 4.0 (s, 3H), 7.2 (s, 1H), 7.35-7.6 (m, 3H), 8.02 (s, 1H), 8.65 
(s, 1H), 10.65 (s, 1H), 12.1 (s, 1H); Mass Spectrum : M+H + 547 and 549. 

20 The 4-amino-7-(H-(i^-butoxycarbonyl)piperazin-l-yl]-6-methoxyquinazoline used as 

a starting material was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
1 -(tert-butox vcarbonvOpiperazine was used in place of 1-methylpiperazine. There was thus 

25 obtained 4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-rN-(tert-butoxycarbonyl)piperazin- 
l-yl]quinazoline; NMR Spectrum : (CDC1 3 ) 1.5 (s, 9H), 3.22 (m, 4H), 3.66 (m, 4H), 4.08 (s, 
3H), 7.1-7.46 (m, 3H), 7.35 (s, 1H), 7.57 (s, 1H), 8.58 (s, 1H); Mass Spectrum : M+H+ 533 
and 535. 

The material so obtained was reacted with ammonia using an analogous procedure to 
30 that described in the last paragraph of Note [115] above to give the required starting material. 
[146] The product gave the following data: NMR Spectrum : (DMSOd 6 ) 1.75-1.85 (m, 2H), 
2.3-2.45 (m, 6H), 3.25-3.35 (m, 2H), 3.6-3.68 (m, 4H), 4.0 (s, 3H), 6.7 (s, 1H), 6.89 (t, 1H), 
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7.35-7.6 (m, 3H), 7.88 (s, 1H), 8.51 (s, 1H), 10.3 (s, 1H), 12.25 (s, 1H); Mass Spectrum : 
M+H + 505 and 507. 

The 4-amino-6-methoxy-7-(3-morphoUnopropylamino)quinazoline used as a starting 
material was prepared from as follows :- 
5 The procedure described in the first paragraph of the portion of Note [144] above 

which is concerned with the preparation of starting materials was repeated except that 

3- morpholinopropylamine was used in place of 1-methylpiperazine. There was thus obtained 

4- (2-bromo-4-fluorophenoxy)-6-methoxy-7-(3-morpholinopropylamino)quinazoline; NMR 
Spectrum : (CDCb) 1.9-2.0 (m, 2H), 2.48-2.6 (m, 6H), 3.35-3.42 (m, 2H), 3.78-3.82 (ra, 4H), 

10 4.07 (s, 3H), 6.4-6-48 (t, 1H), 6.86 (s, 1H), 7.1-7.42 (m, 3H), 7.43 (s, 1H), 8.5 (s, 1H); Mass 

Spectrum : M+H + 491 and 493. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note (1 15] above to give the required starting material. 

[147] The product gave the following data: NMR Spectrum : (DMSOck) 2.0-2. 12 (m, 2H), 
15 3.15-3.25 (m, 2H), 4.0 (s, 3H), 4.05-4.12 (m, 2H), 6.45-6.5 (t, 1H), 6.68 (s, 1H), 6.9 (s, 1H), 

7.22 (s, 1H), 7.35-7.6 (m, 3H), 7.65 (s, 1H), 7.88 (s, 1H), 8.55 (s, 1H), 10.35 (s, 1H), 12.22 (s, 

1H); Mass Spectrum : M+H + 486 and 488. 

The 4-amino-7-(3-iraidazol-l-ylpropylamino)-6-methoxyquinazoline used as a starting 

material was prepared from as follows :- 
20 The procedure described in the first paragraph of the portion of Note [144] above 

which is concerned with the preparation of starting materials was repeated except that 

3-imidazol-l-ylpropylamine was used in place of 1-methylpiperazine. There was thus 

obtained 4-(2-bromo-4-fluorophenoxy)-7-(3-imidazol- 1-ylpropylamino)- 

6-methoxyquinazoline; NMR Spectrum : (CDCI3) 2.2-2.3 (m, 2H), 3.3-3.4 (m, 2H), 4.05 (s, 
25 3H), 4.1-4.15 (m, 2H), 5.04-5.13 (br t, 1H), 6.88 (s, 1H), 6.96 (s, 1H), 7.1 (s, 1H), 7.15-7.5 

(m, 3H), 7.45 (s, 1H), 7.52 (s, 1H), 8.55 (s, 1H); Mass Spectrum : M+H + 472 and 474. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [115] above to give the required starting material. 

[148] The reactants were heated to 45 °C for 20 hours. The product gave the following data: 
30 NMR Spectrum : (CDC1 3 ) 1.2-1.4 (m, 2H), 1.66-1.94 (m, 5H), 2.14 (s, 3H), 2.16 (s, 3H), 2.26 

(s, 3H), 2.7 (m, 2H), 2.78 (s, 3H), 2.98 (s, 3H), 3.94 (s, 3H), 4.04 (d, 2H), 7.0 (d, 1H), 7.18 (d, 

1H), 7.24 (s, 1H), 8.02 (s, 1H), 8.64 (s, 1H), 10.36 (s, 1H), 11.72 (s, 1H); Mass Spectrum : 

M+H + 521. 
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[149] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.73 (m, 4H), 2.09 (m, 
2H), 2.28 (s, 3H), 2.48 (br m, 4H), 2.57 (t, 2H), 3.35 (s, 3H), 4.18 (t, 2H), 5.24 (s, 1H), 7.08 
(d, 2H), 7.19 (s, 1H), 7.27 (t, 1H), 7.42 (s, 1H), 8.61 (s, 1H), 9.72 (s, 1H), 12.19 (s, 1H); Mass 
Spectrum : M+H + 470 and 472. 
5 [150] The product gave the following data: Mass Spectrum : M+H + 450 and 452. 

The 4-amino-7-(3-methoxypropylamino)-6-methoxyquinazoline used as a starting 
material was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
10 3-methoxy propylamine was used in place of 1-methylpiperazine. There was thus obtained 
4-(2-bromo-4-fluorophenoxy)-7-(3-methoxypropylamino)-6-methoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [1 15] above to give the required starting material. 
[151] The product gave the following data: Mass Spectrum : M+FF 421 and 423. 
15 The 4-amino-7-(2-aminoethyIamino)-6-methoxyquinazoiine used as a starting material 

was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
ethylenediamine was used in place of 1-methylpiperazine. There was thus obtained 
20 7-(2-aminoethylamino)-4-(2-bromo-4-fluorophenoxy)-6-methoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
[152] The product gave the following data: Mass Spectrum : M+H + 491 and 493. 

The 4-ammo-7-[N-(2-diethylammoethyl)-N^ used 
25 as a starting material was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
N-(2-diethylaminoethyl)-N-methylamine was used in place of 1-methylpiperazine. There was 
thus obtained 4-(2-bromo-4-fluorophenoxy)-7-[N-(2-diethylarainoethyl)-N-methylamino]- 
30 6-methoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [1 15] above to give the required starting material. 
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Example 3 l-(7-benzyloxy^J-methoxyquinazoIin-4-yl)-3-(2,6-dichlorophenyl)urea 

2,6-Dichlorophenyl isocyanate (0.745 g) was added to a solution of 4-amino- 
7-benzyloxy-6-methoxyquinazoline (0.279 g) in chloroform (10 ml) and the reaction mixture 
was stirred at ambient temperature for 16 hours. The resultant precipitate was isolated by 
5 filtration. There was thus obtained the title compound (0.343 g); NMR Spectrum : (DMSOde) 
3.96 (s, 3H), 5,32 (s, 2H), 7.35-7.60 (m, 10H), 8.1 (s, 1H), 8.69 (s, 1H), 10.65 (s, 1H), 12.09 
(s, 1H); Mass Spectrum : M+H + 467 & 469. 

Example 4 l-(2,6-dichlorophenyl)-3-(6,7-dimethoxyquinazoIin-4-yl)urea 

10 Using an analogous procedure to that described in Example 3, 2,6-dichlorophenyl 

isocyanate was reacted with 4-amino-6,7-dimethoxyquinazoline (European Patent Application 
No. 30156, Chemical Abstract volume 95, abstract 187290) to give the title compound; NMR 
Spectrum : (DMSOd 6 ) 3.96 (s, 3H), 7.31 (m, 2H), 7.38 (t, 1H), 7.5 (d, 2H), 7.6 (d, 2H), 8.43 
(s, 1H), 8.7 (s, 1H), 10.61 (s, 1H), 12.09 (s, 1H); Mass Spectrum : M+H + 393 & 395. 

15 

Example 5 l-(2,6-dichIorophenyl)-3-[6-methoxy-7-(N-methyIpiperidin- 
4-ylmethoxy)quinazolin-4-yI]-3-methylurea 

6-Methoxy-4-methylamino-7-(N-methylpiperidin-4-ylmethoxy)quinazoline (0. 195 g) 
was added to 2,6-dichlorophenyl isocyanate (0.3 g) under argon and the solids were mixed 

20 together using a spatula. The mixture was heated to 85°C with gentle mixing for 40 minutes. 
The mixture was cooled to ambient temperature, dissolved in a mixture of chloroform 
(15 ml) and methanol (5 ml) and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and a 1% aqueous ammonium hydroxide 
solution as eluenL There was thus obtained the title compound (0.016 g); NMR Spectrum : 

25 (CDC1 3 ) 1.5 (m, 2H), 1.98 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.6 (s, 3H), 4.02 (s, 3H), 4.03 (d, 
2H), 7.1 (t, 1H), 7.28 (s, 2H), 7.37 (d, 2H), 8.61 (s, 1H), 8.96 (s, 1H); Mass Spectrum : 
M+H + 504. 

The 6-methoxy^-methylamino-7-(N-methylpiperidin-4-ylraethoxy)quinazoline used 
as a starting material was obtained as follows :- 
30 A mixture of 4-chloro-6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline 

(1 g) and methylamine (1M solution in THF; 20 ml) was heated with agitation in a Carius tube 
at 120°C for 16 hours. The Carius tube was cooled and opened and the reaction mixture was 
evaporated. The residue was partitioned between chloroform and a 2N aqueous sodium 
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hydroxide solution. The chloroform solution was dried over magnesium sulphate and 
evaporated and the resultant solid was washed with methyl tert-butyl ether (20 ml). There was 
thus obtained the required starting material (0.48 g); NMR Spectrum : (DMSOd 6 ) 1.33 (m, 
2H), 1.8 (m, 5H), 2.14 (s, 3H), 2.76 (d, 2H), 2.96 (d, 3H), 3.85 (s, 3H), 3.92 (d, 2H), 7.03 (s, 
5 1H), 7.51 (s, 1H), 7.84 (q, 1H), 8.31 (s, 1H). 

Example 6 l-[6-methoxy-7-(N-methylpiperidin-4-yImethoxy)quinazolin-4-yl]- 

3- (2-methylbenzyl)urea 

Using an analogous procedure to that described in Example 3, 2-methylbenzyl 
10 isocyanate was reacted with 4-amino-6-methoxy-7-(N-niethylpiperidin- 

4- ylmethoxy)quinazoline. The resultant solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
ammonium hydroxide solution as eluent. There was thus obtained the title compound; NMR 
Spectrum: (CDC1 3 ) 1.39-1.56 (m, 2H), 1.84-2.04 (m, 5H), 2.29 (s, 3H), 2.39 (s, 3H), 2.9 (d, 

15 2H), 3.92 (s, 3H), 4.03 (d, 2H), 4.66 (d, 2H), 7.21 (m, 4H), 7.34 (m, 2H), 8.6 (s, 1H), 8.74 (s, 
1H), 10.44 (t, 1H); Mass Spectrum : M+H + 450. 

Example 7 l-(2,6-dichlorophenyl)-3-(thieno[3,2^]pyrimidin-4-yI)urea 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a mixture of 
20 4-aminotWeno[3,2-<flpyrimidine (Tetrahedron. 1971, 27, 487; 0.201 g) and acetonitrile 
(16 ml) and the resultant mixture was stirred at ambient temperature for 16 hours. The 
precipitate was isolated and washed in turn with diethyl ether and methanol. There was thus 
obtained the tide compound (0.31 g); NMR Spectrum : (DMSOd*) 7.25 (t, 1H), 7.45 (d, 1H), 
7.55 (d, 1H), 7.95 (d, 1H), 8.4 (s, 1H), 8.8 (s, 1H), 11.7 (br s, 1H) : Mass Spectrum : M+H + 339 
25 and 341; Elemental Analysis : Found C, 45.8; H, 2.4; N, 16.5; Q3H8CI2N4OS requires C, 
46.03; H, 2.38; N, 16.52 %. 

Example 8 (£)-3-{443-(2,6-dichlorophenyI)ura^ 
acid 

30 Hydrogen chloride gas was bubbled during 3 hours through a stirred solution of 

tert-butyl (£)-3-{4-[3^2,6-dichloropheny (1.4 g) 

in methylene chloride (200 ml) which had been cooled in an ice-bath to 0°C. The mixture 
was evaporated and there was thus obtained the tide compound as its hydrochloride salt; 
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(1.3 g); NMR Spectrum : (DMSOck and CF3COOD) 6.6 (d, 1H, J = 16Hz), 7.4 (t, 1H), 7.65 (d, 
2H), 7.95 (d, 1H), 7.96 (s, 1H), 8.9 (s, 1H); Mass Spectrum : M+H + 409, 41 1 and 413. 

The tert-butyl (£)-3-{4-[3-(2,6-dichlorophen^ 
6-yl}acrylate used as a starting material was obtained as follows :- 
5 A mixture of methyl 3-aminothiophene-2-carboxylate (94 g), formamidine acetic acid 

salt (187 g) and 2-hydroxyethyl methyl ether (1 L) was stirred and heated to reflux for 3 hours. 
The mixture was cooled to ambient temperature and water (400 ml) was added. The resultant 
solid was isolated, washed thoroughly with water and with diethyl ether and dried under 
vacuum. There was thus obtained 3,4-dihydrothieno[3,2-^pyrimidin-4-one (65 g); NMR 

10 Spectrum : (DMSOd 6 ) 7.4 (d, 1H), 8.15 (s, 1H), 8.18 (d, 2H); Mass Spectrum : M+Na + 175. 

A mixture of a portion (20 g) of the material so obtained, thionyl chloride (250 ml) and 
DMF (1 ml) was heated to reflux for 2 hours. The mixture was evaporated. Toluene was 
added and the mixture was evaporated. The residual solid was partitioned between ethyl 
acetate and a saturated aqueous sodium bicarbonate solution. The organic layer was washed 

15 in turn with water and brine, dried over magnesium sulphate and evaporated. The solid so 
obtained was triturated under petroleum ether (b.p. 60-80°C), re-isolated and dried under 
vacuum. There was thus obtained 4-chlorothieno[3,2-cflpyrimidine (18.5 g); NMR Spectrum : 
(CDCI3) 7.65 (d, 1H), 8.1 (d, 1H), 9.0 (s, 1H); Mass Spectrum : M + 170 and 172. 

A portion (17 g) of the material so obtained was dissolved in DMF (100 ml). Sodium 

20 methylthiolate (9. 1 g) was added and the mixture was stirred at ambient temperature for 
1.5 hours. The mixture was partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over magnesium sulphate and purified by column 
chromatography on silica using a 9:1 mixture of methylene chloride and ethyl acetate as 
eluent. There was thus obtained 4-methylthiothieno[3,2-^pyrimidine (16.5 g); NMR 

25 Spectrum : (CDCI3) 2.76 (s, 3H), 7.5 (d, 1H), 7.85 (d, 1H), 8.97 (s, 1H). 

A portion (5.5 g) of the material so obtained was dissolved in THF (20 ml) and cooled 
to -78°C. A solution of lithium diisopropylamide [prepared using diisopropylamine (10.5 ml) 
and n-butyllithium (2.5M in THF; 30 ml)] was added and the mixture was stirred at -78°C for 
1 hour. DMF (7 ml) was added and the mixture was allowed to warm to ambient temperature 

30 and was stirred for 16 hours. The resultant mixture was partitioned between ethyl acetate and 
a saturated aqueous ammonium chloride solution. The organic layer was evaporated and the 
residue was purified by column chromatography on silica using a 9:1 mixture of methylene 
chloride and ethyl acetate as eluent. There was thus obtained 6-formyl- 
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4-methylthiothieno[3,2-^pyrimidine (4.1 g^: NMR Spectrum : (CDC1 3 ) 2.78 (s, 3H), 8.13 (s, 
1H), 9.04 (s, 1H), 10.23 (s, 1H); Mass Spectrum : M+H + 21 1. 

tert-B utox vcarbon ylmeth vlenetriphen ylphos phorane (20.6 g) was added portion wise to 
a solution of 6-fonnyl-4-methylthiothieno[3,2-^flpyrimidine (9.6 g) in methylene chloride 
5 (500 ml) and the mixture was stirred at ambient temperature for 16 hours. The mixture was 
concentrated to half of its original volume and poured onto a column of silica. The column 
was eluted initially with methylene chloride followed by a 19:1 mixture of methylene chloride 
and ethyl acetate. The material so obtained was triturated under petroleum ether (b.p. 60- 
80°C), re-isolated and dried under vacuum. There was thus obtained tert-butyl 

10 (£)-3-(4-methylthiothieno[3,2-^lpyrimidin-6-yl)acrylate (12 g); NMR Spectrum : (CDC1 3 ) 
1.54 (s, 9H), 2.76 (s, 3H), 6.42 (d, 1H, J = 15 Hz), 7.53 (s, 1H), 7.8 (d, 1H), 8.94 (s, 1H); 
Mass Spectrum : M+H + 308. 

A portion (2.9 g) of the material so obtained was dissolved in methylene chloride 
(200 ml) and m-chloroperoxybenzoic acid (70% ; 9.25 g) was added. The resultant mixture 

15 was stirred at ambient temperature for 2 hours. The mixture was washed with an aqueous 
sodium bisulphite solution. The organic layer was washed with a dilute (5%) aqueous sodium 
bicarbonate solution and with brine, dried over magnesium sulphate and evaporated. There 
was thus obtained tert-butyl (E)-3-(4-methylsulphonylthieno[3,2-^pyrimidin-6-yl)acrylate 
(3.1 g); NMR Spectrum : (CDCI3) 1.55 (s, 9H), 3.39 (s, 3H), 6.6 (d, 1H, J = 16 Hz), 7.71 (s, 

20 1H), 7.85 (d, 1H), 9.3 (s,lH). 

A solution of the sulphone so obtained (3 g) in THF (100 ml) was cooled at 0°C and 
gaseous ammonia was bubbled through the solution for 2 hours. The mixture was evaporated 
and the residue was triturated under diethyl ether. The solid so obtained was purified by 
column chromatography on silica using a 49: 1 mixture of methylene chloride and methanol as 

25 eluent. There was thus obtained tert-butyl (£)-3-(4-aminothieno[3,2-rfIpyrimidin-6-yl)acrylate 
(1.7 g); NMR Spectrum : (CDC1 3 ) 1.55 (s, 9H), 5.25 (br s, 2H), 6.38 (d, 1H, J = 16 Hz), 7.51 
(s, 1H), 7.76 (d, 1H), 8.6 (s, 1H): Mass Spectrum : M+H + 277. 

A mixture of the material so obtained, 2,6-dichlorophenyl isocyanate (1.41 g) and 
methylene chloride (250 ml) was stirred at ambient temperature for 3 hours. Water was added 

30 and the organic layer was separated, washed with water and brine, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 
a 49:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 
tert-butyl (£)-3- { 4-[3-(2,6-dichlorophenyl)ureido] thieno[3,2-</J pyrimidin-6-yl } acrylate 
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(1.5 g); NMR Spectrum: (CDCI3) 1.57 (s, 9H), 6.29 (d, 1H, J = 16 Hz), 7.3 (t, 1H), 7.53 (d, 
2H), 7.55 (s, 1H), 7.74 (d, 1H), 8.8 (s, 1H), 9.95 (br s, 1H), 1 1.8 (br s, 1H); Mass Spectrum : 
M+H+ 465, 467 & 469. 

5 Example 9 (£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3^-<flpyrimidin-6-yl}- 
N- (2-pi peridinoe thy l)acry Iamide 

Diphenylphosphoryl azide (0.085 ml) was added to a mixture of 
(£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3,2-<flpyrimidin-6-yl}acrylicacid 
hydrochloride salt (0.1 1 g), 2-piperidinoethylamine (0.064 g), triethylamine (0.07 ml) and 

10 DMF (1.5 ml). The mixture was stirred at ambient temperature for 16 hours. The mixture 
was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent. The material so 
obtained was triturated under diethyl ether, isolated, washed with diethyl ether and dried under 
vacuum. There was thus obtained the title compound (0.087 g); NMR Spectrum : (DMSOd 6 

15 and CF3COOD) 1.3-1.5 (m, 1H), 1.6-1.8 (m, 4H), 1.85 (d, 2H), 2.95 (t, 2H), 3.2 (t, 2H), 3.55 
(d, 2H), 3.6 (t, 2H), 6.82 (d, 1H, J = 16 Hz), 7.4 (t, 1H), 7.6 (d, 1H), 7.86 (s, 1H), 7.86 (d, 1H), 
8.95 (s, 1H); Mass Spectrum : M+H + 519 and 521. 

Example 10 

20 Using an analogous procedure to that described in Example 9, the appropriate 

amine was reacted with (£)-3-{4-[3-(2,6-dichlorophenyl)ureido]thieno[3,2-^pyrimidin- 
6-yl} acrylic acid to give the compounds described in Table II. 

Table n 




No. 


R a 


R b 


Note 


1 


2-dimethylaminoethyl 


hydrogen 


(a) 
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2 


3-dimethylaminopropyl 


hydrogen 


(b) 


3 


2-pyrrolidin- 1 -ylethyl 


hydrogen 


(c) 


4 


3-(2-oxopy rrolidin- l-yl)propyl 


hydrogen 


(d) 


| 5 


3-morpholinopropyl 


hydrogen 


(e) 


6 


3-(4-methylpiperazin-l-yl)propyl 


hydrogen 


(0 


7 


3-imidazol- 1-ylpropyl 


hydrogen 


(g) 


8 


4-pyridylmethyl 


hydrogen 


(h) 


9 


2-(2-pyridyl)ethyl 


hydrogen 


(i) 


10 


2-(2-pyridyl)ethyl 


methyl 


0) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOd 6 and CF 3 COOD) 2.9 
(s, 6H), 3.25 (t, 2H), 3.6 (t, 2H), 6.9 (d, 1H, J = 16 Hz), 7.42 (t, 1H), 7.65 (d, 2H), 7.85 (d, 

5 1H), 7.88 (s, IH), 9.05 (s, 1H); Mass Spectrum : M+H + 479 and 481. 

(b) The product gave the following data: NMR Spectrum : (DMSOd 6 and CF3COOD) 1.8- 
1.9 (m, 2H), 2.81 (s, 3H), 3.15 (m, 2H), 3.3 (t, 2H), 6.84 (d, 1H, J = 19 Hz), 7.45 (t, 1H), 7.6 
(d, 2H), 7.81 (d, 1H), 7.85 (s, 1H), 9.02 (s, 1H); Mass Spectrum : M+H + 493 and 495. 

(c) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 1.8- 
10 1.95 (m, 2H), 1.95-2.1 (m, 2H), 3.0-3.15 (m, 2H), 3.3 (t, 2H), 3.55 (t, 2H), 3.55-3.7 (m, 2H), 

6.8 (d, 1H), 7.42 (t, 1H), 7.6 (d, 2H), 7.82 (d, 1H), 7.84 (s, 1H), 8.9 (s, 1H); Mass Spectrum : 
M+H+ 505 and 507. 

(d) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.65-1.75 (m, 2H), 1.9-2.0 (m, 2H), 2.3 (t, 2H), 3.25 (t, 2H), 3.3 (t, 2H), 3.4 (t, 2H), 6.25 (d, 

15 1H, J = 16 Hz), 7.42 (t, 1H), 7.62 (d, 2H), 7.81 (d, 1H), 7.85 (s, 1H), 9.12 (s, 1H); Mass 
Spectrum : M+H + 533 and 535. 

(e) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.85-2.0 (m, 2H), 3.0-3.25 (m, 4H), 3.3 (t, 2H), 3.5 (d, 2H), 3.7 (t, 2H), 4.0 (d, 2H), 6.9 (d, 1H, 
J = 16 Hz), 7.45 (t, 1H), 7.61 (d, 2H), 7.85 (d, 1H), 7.87 (s, 1H), 9.08 (s, 1H); Mass Spectrum : 

20 M+H + 535 and 537. 

(f) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.85-2.0 (m, 2H), 2.95 (s, 3H), 3.2-3.4 (m, 6H), 3.4-4.0 (br m, 6H), 6.85 (d, 1H, J = 14 Hz), 
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7.42 (t, 1H), 7.65 (d, 2H), 7.82 (d, 1H), 7.85 (s, 1H), 9.0 (s, 1H); Mass Spectrum : M+H + 548 
and 550. 

(g) The product gave the following data: NMR Spectrum : (DMSOd 6 and CF 3 COOD) 2.0- 
2.1 (m, 2H), 3.25 (t, 2H), 4.25 (t, 2H), 6.75 (d, 1H, J = 15 Hz), 7.2-7.3 (d, 1H), 7.4 (t, 2H), 7.6 

5 (d, 2H), 7.85 (m, 2H), 8.9 (s, 1H), 9.2 (s, 1H); Mass Spectrum : M+H + 516. 

(h) The product gave the following data: NMR Spectrum : (DMSOd 6 and CF3COOD) 4.75 
(br s, 2H), 6.95 (d, 1H, J = 15 Hz), 7.4 (t, 1H), 7.6 (d, 1H), 7.85 (s, 1H), 7.87 (d, 1H), 8.05 (d, 
2H), 8.9 (d, 2H), 8.93 (s, 1H); Mass Spectrum : M+H + 499 and 501. 

(i) The product gave the following data: NMR Spectrum : (DMSOck and CF3COOD) 3.25 
10 (t, 2H), 3.7 (t, 2H), 6.8 (d, 1H, J = 15 Hz), 7.42 (t, 1H), 7.62 (d, 2H), 7.75 (d, 1H), 7.83 (s, 

1H), 8.0 (t, 1H), 8.05 (d, 1H), 8.58 (t, 1H), 8.9 (d, 1H), 9.0 (s, 1H); Mass Spectrum : M+H + 
513 and 515. 

(j) The product gave the following data: NMR Spectrum : (DMSOd 6 and CF3COOD) 3.4 
(s, 3H), 5.0 (s, 2H), 7.35-7.5 (m, 2H), 7.61 (d, 2H), 7.8 (d, 1H), 7.98 (s, 1H), 7.85-8.1 (m, 2H), 
15 8.6 (t, 1H), 8.9 (d, IH), 9.0 (s, 1H); Mass Spectrum : M+H + 513 and 515. 

Example 11 l-benzyl-3-t6-methoxy-7-(N-methyIpiperidin-4-ylmethoxy)quinazolin- 
4-yl]urea 

Using an analogous procedure to that described in Example 1 except that the reaction 
20 mixture was heated to 35°C for 16 hours, benzyl isocyanate was reacted with 4-amino- 

6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoline to give the tide compound; NMR 
Spectrum : (DMSOd*): 1.3-1.5 (m, 2H), 1.8-1.9 (m, 4H), 1.95 (t, 1H), 2.2 (s, 3H), 2.8 (brd, 
2H), 3.9 (br s, 3H), 4.0 (br d, 2H), 4.5 (br d, 2H), 7.2-7.3 (m, 2H), 7.3-7.4 (m, 4H), 8.0 (br s, 
1H), 8.55 (br s, 1H), 10.2-10.5 (br s, 1H), 10.4 (t, 1H); Mass Spectrum : M+H+ 436. 

25 

Example 12 l-[6^methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazolin-4-yI]- 
3-phenethylurea 

Using an analogous procedure to that described in Example 3, phenethyl isocyanate 
was reacted with 4-ammo-6-memoxy-7-(N-memylpiperidin-4-ylmemoxy)quinazoline to give 
30 the tide compound; NMR Spectrum : (CDC1 3 ) 1.48 (m, 2H), 1.98 (m, 5H), 2.29 (s, 3H), 2.91 
(m, 4H), 3.7 (q, 2H), 4.02 (d, 5H), 7.28 (m, partially obscured by CHCI3 peak), 8.47 (s, 1H), 
8.65 (s, 1H), 10.1 (s, 1H); Mass Spectrum : M+H + 450. 
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Example 13 

Using an analogous procedure to that described in Example 1 except that, unless 
otherwise stated, chloroform was used in place of methylene chloride as the reaction solvent, 
the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to give the 
5 compounds described in Table HI. 

Table in 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-chloro 


(a) 


2 


methoxy 


N-methyipiperidin-4-ylmethoxy 


3,4-dichloro 


(b) 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


3,5-dichloro 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-bromo 


(d) 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4-nitro 


(e) 



10 Notes 

(a) DMF was used in place of methylene chloride as the reaction solvent. The product 
gave the following data: NMR Spectrum : (CDCI3) 1.48 (m, 2H), 1.97 (m, 5H), 2.29 (s, 3H), 
2.91 (m, 2H), 3.81 (s, 3H), 4.04 (d, 2H), 7.25 (s, 2H), 7.3 (d, 2H), 7.57 (d, 2H), 8.73 (s, 1H), 
8.91 (s, 1H), 12.5 (s, 1H); Mass Spectrum : M+rT 456 and 458. 
15 (b) The product gave the following data: NMR Spectrum : (CDCI3) 1.5 1 (m, 2H), 1.92 (m, 
5H), 2.3 (s, 3H), 2.92 (d, 2H), 3.9 (s, 3H), 4.03 (d, 2H), 7.2 (s, 1H), 7.24 (s, partially obscured 
by CHCI3 peak), 7.41 (m, 2H), 7.82 (s, 1H), 8.55 (s, 1H), 8.74 (s, 1H), 12.55 (s, 1H); Mass 
Spectrum : M+H* 490 and 492. 

(c) DMF was used in place of methylene chloride as the reaction solvent The product 
20 gave the following data: NMR Spectrum : (CDCI3) 1.48 (m, 2H), 1.95 (m, 5H), 2.28 (s, 3H), 
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2.95 (d, 2H), 3.91 (s, 3H), 4.03 (d, 2H), 7.11 (s, 1H), 7.26 (s, 2H), 7.58 (s, 2H), 8.63 (s, 1H), 
8.75 (s, 1H), 12.7 (s, 1H); Mass Spectrum : M+H+ 490 and 492. 

(d) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to 35°C for 16 hours. The product gave the following data: NMR Spectrum : 

5 (DMSOck) 1.2-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.8 (d, 2H), 3.9 (br s, 
3H), 4.0 (br d, 2H), 7.2 (s, 1H), 7.4-7.45 (m, 2H), 7.5-7.55 (m, 2H), 7.6-7.7 (m, 2H), 8.0 (br s, 
1H), 8.7 (br s, 1H); Mass Spectrum : M+H+ 500 and 502. 

(e) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to 35°C for 16 hours. The product gave the following data: NMR Spectrum : 

10 (DMSOd 6 ) 1.3-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.7 (d, 2H), 3.9 (s, 3H), 
4.0(brd,2H), 7.2 (s, 1H), 7.8 (d, 2H), 7.9 (s, 1H),8.1 (d, 2H), 8.6 (brs, 1H), 10.2-10.5 (brs, 
1H), 12.3-12.7 (br s, 1H); Mass Spectrum : M+H + 467. 

Example 14 l-[6-methoxy-7-(^-methylpiperidin-4-ylmethoxy)quinazolin-4-yI]- 
15 3-(/ra«s-2-phenylcydopropyI)urea 

rrans-2-Phenylcyclopropyl isocyanate (0.2 mi) was added to a stirred mixture of 
4-amino-6-methoxy-7-(l-methylpiperidin-4-ylmethoxy)quinazoline (0.1 g) and chloroform 
(3 ml) and the resultant mixture was stirred at ambient temperature for 20 hours. The reaction 
mixture was diluted with chloroform (3 ml) and tris-(2-aminoethyl)amine polystyrene resin 

20 (0.5 g) was added. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
2M methanolic ammonia as eluent. There was thus obtained the title compound (0. 1 1 g); 
NMR Spectrum : (CDC1 3 ) 1.24-1.38 (m, 2H), 1.41-1.57 (m, 2H), 1.87-2.05 (m, 5H), 2.21 (ra, 

25 1H), 2.3 (s, 3H), 2.91 (d, 2H), 3.05 (m, 1H), 3.97 (s, 3H), 4.04 (d, 2H), 7.1-7.26 (m, 6H 
partially obscured by CHC1 3 peak), 7.34 (m, 1H), 8.66 (s, 1H), 8.72 (s, 1H), 10.31 (s, 1H); 
Mass Spectrum : M+FT 462. 

Example 15 l-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazoIin-4-yl]- 
30 3-[(SM-)-<x-methylbenzyl]urea 

Using an analogous procedure to that described in Example 14, 
(SH-)-a-methylbenzyl isocyanate was reacted with 4-amino-6-methoxy- 
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7-(N-methylpiperidin^-ylmethoxy)quinazoline to give the title compound; NMR Spectrum : 
(CDCb) 1.4-1.56 (m, 2H), 1.61 (d, 3H), 1.84-2.05 (m, 5H), 2.31 (s, 3H), 2.91 (d, 2H), 3.88 
(s, 3H), 4.04 (d, 2H), 5.2 (m, 1H), 7.23 (d, 2H), 7.3-7.41 (m, 5H), 8.66 (s, 1H), 8.7 (s, 1H), 
10.58 (s, 1H); Mass Spectrum : M+H + 450. 

5 

Example 16 l-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]- 
3-[(R)-(+)-oepmethyIbenzyl]urea 

Using an analogous procedure to that described in Example 14, 
(R)-(+)-a-methylbenzyl isocyanate was reacted with 4-amino-6-methoxy- 
10 7-(N-methyipiperidin-4-ylmethoxy)quinazoline to give the title compound; NMR Spectrum : 
(CDCb) 1.39-1.56 (m, 2H), 1.64 (d, 3H), 1.86-2.05 (ra, 5H), 2.3 (s, 3H), 2.9 (d, 2H), 3.9 (s, 
3H), 4.01 (d, 2H), 5.19 (m, 1H), 7.24 (d, 2H), 7.32-7.41 (m, 5H), 8.44 (s, 1H), 8.67 (s, 1H), 
10.5 (s, 1H); Mass Spectrum : M+H + 450. 

15 Example 17 l-[6-methoxy-7-(N-methylpiperidin-4-yImethoxy)quinazolin-4-yl]- 

3- [l-(l-naphthyl)ethyl]urea 

Using an analogous procedure to that described in Example 14, 
l-(l-naphthyl)ethyl isocyanate was reacted with 4-amino-6-methoxy-7-(N-methylpiperidin- 

4- ylmethoxy)quinazoline to give the title compound; NMR Spectrum : (CDCI3) 1.41-1.57 (m, 
20 2H), 1.76 (m, partially obscured by water peak), 1.86-2.05 (m, 5H), 2.02 (s, 3H), 2.91 (s, 2H), 

3.87 (s, 3H), 4.02 (d, 2H), 5.95 (s, 1H), 7.19 (s, 1H), 7.23 (s, 1H), 7.39-7.52 (m, 3H), 7.6 (d, 
1H), 7.71 (d, 1H), 7.84 (m, 1H), 8.12 (m, 1H), 8.57 (s, 1H), 8.64 (s, 1H), 10.67 (t, 1H); Mass 
Spectrum : M+tF 500. 

25 Example 18 1 -(3-cy ano-6,7-dimethoxyquinoIin-4-yl)-3-(2,6-dichlorophenyI)urea 

A solution of 4-amino-3-cyano-6,7-dimethoxyquinoline (0.1 15 g) in DMF (2 ml) was 
* added to a stirred mixture of sodium hydride (50% dispersion in mineral oil; 0.04 g) and DMF 
(3 ml) and the mixture was stirred at ambient temperature for 20 minutes. 2,6-Dichlorophenyl 
isocyanate (0.17 g) was added and the mixture was stirred at ambient temperature for 
30 20 hours. A second portion of sodium hydride dispersion (0.08 g) was added followed, after 
20 minutes, by more 2,6-dichlorophenyl isocyanate (0.3 g). The reaction mixture was stirred 
for a further 2 hours. Methanol (1 ml) was added and the mixture was partitioned between 
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ethyl acetate (50 ml) and water (10 ml). The organic layer was evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of ethyl 
acetate and methanol as eluent. There was thus obtained the title compound (0.03 g); NMR 
Spectrum : (DMSOck) 4.05 (s, 6H), 7.4-7.8 (m, 4H), 8.08 (s, 2H), 9.22 (s, 1H); Mass 
5 Spectrum : M+H+ 417 & 419. 

The 4-amino-3-cyano-6,7-dimethoxyquinoline used as a starting material was prepared 
as follows :- 

A mixture of 4-chloro-3-cyano-6,7-dimethoxyquinoline (International Patent 
Application WO 98/43960; 1.24 g) and a 1M solution of ammonia gas in isopropanol (20 ml) 

10 was sealed in a Carius tube and heated to 120°C for 16 hours. The mixture was cooled to 
ambient temperature. A saturated aqueous sodium bicarbonate solution (50 ml) was added 
and the mixture was stirred for 15 minutes. The precipitate was isolated, washed with water 
(50 ml) and dried. There was thus obtained the required starting material (0.93 g); NMR 
Spectrum : (DMSOd*) 3.88 (s, 3H), 3.9 (s, 3H), 7.2 (s\ 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 

15 1H); Mass Spectrum : M+H + 230. 

Example 19 

Using an analogous procedure to that described in Example 14, the appropriate 
4-aminoquinazoline was, unless otherwise stated, reacted with (R)-(+)-a-methylbenzyl 
20 isocyanate to give the compounds described in Table IV. 

Table IV 




No. 


R 6 


R 7 


Z 


Note 


1 


raethoxy 


2-pyrrolidin- 1-ylethoxy 


O 


(a) 


2 


methoxy 


2-piperidinoethoxy 


O 


(b) 


3 


methoxy 


2-piperidinoethoxy 


O 


(c) 


4 


methoxy 


2-raorpholinoethoxy 


O 


(d) 
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mJ 


[IICLIIU Ajr 


9-rwrnmidA7olidin- 1 -vHethoxv 


o 




A 
\J 


mpthnYv 


^-nvrrnlidin- 1 -vlnronoxv 


o 


w 


7 


111C<1_11U AjT 


^-nin^riHififinronnxv 


o 




o 
o 


mpthnYV 

ILIl/UlUAjr 


^-mnrnhfilinnnronoxv 


o 


(h\ 
W 


9 


methoxv 

UlvUIUAT 


3-f 4-methvlDiDerazin- 1 -vl i oronoxv 


o 


(i) 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


o 


(j) 


11 


3-piperidinopropoxy 


methoxy 


o 


(k) 


12 


methoxy 


N-methylpiperidin-4-ylmethoxy 


s 


(1) 



Notes 

(a) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.63 (d, 3H), 1 .87 (s, 
4H), 2.74 (s, 4H), 3.07 (t, 2H), 3.98 (s, 3H), 4.34 (t, 2H), 5.18 (m, 1H), 7.19-7.4 (m, 7H), 8.68 

5 (d, 2H), 10.54 (d, 1H); Mass Spectrum : M+H+ 436. 

(b) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.47 (m, 2H), 1.66 (d, 
7H), 2.54 (t, 4H), 2.9 (t, 2H), 3.89 (s, 3H), 4.3 (t, 2H), 5.19 (m, 1H), 7.2-7.4 (m, 7H), 8.68 (s, 
1H), 8.8 (s, 1H), 10.55 (d, 1H); Mass Spectrum : M+lT 450. 

(c) (S)-(-)-a-Methylbenzyl isocyanate was used in place of (R)-(+)-a-methylbenzyl 

10 isocyanate. The product gave the following data: NMR Spectrum : (CDCI3) 1.47 (m, 2H), 1.62 
(m, 7H), 2.56 (s, 4H), 2.9 (t, 2H), 3.88 (s, 3H), 4.31 (t, 2H), 5.17 (m, 1H), 7.19-7.41 (m, 7H), 
8.68 (s, 1H), 8.8 (s, 1H), 10.55 (d, 1H); Mass Spectrum : M+H + 450. 

(d) The product gave the following data: NMR Spectrum : (CDCI3) 1.4 (d, 3H), 2.65 (t, 
4H), 3.05 (t, 2H), 3.75 (t, 4H), 3.87 (s, 3H), 4.31 (t, 2H), 5.18 (m, 1H), 7.14 (d, 2H), 7.19-7.41 

15 (m, 5H), 8.68 (s, 1H), 8.85 (s, 1H), 10.54 (d, 1H); Mass Spectrum : M+H + 452. 

(e) The product gave the following data: NMR Spectrum : (CDCI3) 1.63 (d, 3H), 3.46 (t, 
2H), 3.75 (m, 4H), 3.93 (s, 3H), 4.29 (t, 2H), 4.61 (s, 1H), 5.17 (m, 1H), 7.2-7.41 (m, 7H), 
8.57 (s, 1H), 8.67 (s, 1H), 10.5 (d, 1H); Mass Spectrum : M+rT 451. 

(f) The product gave the following data: NMR Spectrum : (CDCI3) 1.62 (d, 3H), 1 .87 (s, 
20 4H), 2.2 (m, 2H), 2.7 (s, 4H), 2.8 (t, 2H), 3.91 (s, 3H), 424 (t, 2H), 5.18 (m, 1H), 7.2-7.27 (m, 

2H), 7.29-7.32 (m, 5H), 8.44 (s, 1H), 8.67 (s, 1H), 10.47 (d, 1H); Mass Spectrum : M+H + 450. 

(g) The product gave the following data: NMR Spectrum : (CDCI3) 1.39 (m, 2H), 1.62 (d, 
3H), 1.9 (s, 4H), 2.39 (t, 2H), 2.8-3.01 (br m, 6H), 3.9 (s, 3H), 4.24 (t, 2H), 5.14 (m, 1H), 7.1- 
7.44 (m, 7H), 8.45 (s, 1H), 8.65 (s, 1H), 10.45 (d, 1H); Mass Spectrum : M+H + 464. 
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(h) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .62 (d, 3H), 2. 13 (m, 
2H), 2.59 (m, 6H), 3.85 (t, 4H), 3.91 (s, 3H), 4.26 (t, 2H), 5.18 (m, 1H), 7.2-7.4 (m, 7H), 8.5 
(s, 1H), 8.77 (s, 1H), 10.5 (d, 1H); Mass Spectrum : M+H + 466. 

(i) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .62 (d, 3H), 1 .76 (s, 

5 4H), 2.1 (m, 2H), 2.31 (s, 3H), 2.4-2.6 (m, 6H), 3.92 (s, 3H), 4.24 (t, 2H), 5.19 (m, 1H), 7.21- 
7.41 (m, 7H), 8.49 (s, 1H), 8.68 (s, 1H), 10.5 (d, 1H); Mass Spectrum : M+H + 479. 
(j) The product gave the following data: NMR Spectrum : (CDCI3) 1.59 (d, 3H), 3.39 (s, 
3H), 3.6 (m, 2H), 3.76 (m, 2H), 3.87 (s, 3H), 4.0 (t, 2H), 4.36 (t, 2H), 5.21 (m, 1H), 7.19-7.39 
(m, 7H), 8.69 (s, 1H), 8.97 (s, 1H), 10.58 (d, 1H); Mass Spectrum : M+H + 441. 

10 (k) The product gave the following data: NMR Spectrum : (DMSOd*) 1 .38 (br s, 2H), 1.53 
(m, 6H), 2.0 (m, 2H), 3.3-3.53 (br s, 6H), 3.95 (s, 3H), 4.17 (t, 2H), 5.04 (m, 1H), 7.25 (s, 1H), 
7.37 (br m, 5H), 8.02 (s, 1H), 8.65 (s, 1H), 10.1 (s, 1H), 10.5 (d, 1H); Mass Spectrum : 
M+H-464. 

(1) The 4-aminoquinazoline was reacted with (R)-(+)-a-methylbenzyl isothiocyanate. The 
15 product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.57 (m, 2H), 1.71 (d, 3H), 
1.86-2.06 (m, 5H), 2.31 (s, 3H), 2.92 (d, 2H), 4.02 (m, 5H), 5.69 (m, 1H), 6.98 (s, 1H), 7.24- 
7.31 (m, 2H), 7.34-7.47 (m, 4H), 8.54 (s, 1H), 8.65 (s, 1H), 12.57 (d, 1H); Mass Spectrum : 
M+H+ 466. 



20 Example 20 

Using an analogous procedure to that described in Example 5, the appropriate 
4-aminoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table V. 

Table V 

(R 2 )n 



25 




No. 


R 6 


R 7 


(R") n 


Note 


1 


methoxy 


3-(4-tert-butoxycarbonylaminomethylpiperidin- 


2,6-dichloro 


(a) 
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l-yl)propoxy 






2 


methoxy 


3-(4-tert-butoxycarbonylaminomethylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


(b) 


3 ! 


methoxy 


3-(4-tert-butoxycarbonylaminomethylpiperidin- 
l-yl)propoxy 


2,6-dimethyl 


(c) 


4 


methoxy 


3-(4-tert-butoxycarbonylaminomethylpiperidin- 
l-yl)propoxy 


2-chloro- 
6-methyl 


(d) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOd 6 ) 1.2-1.35 (m, 2H), 
1.43 (s, 9H), 1.6-1.72 (m, 3H), 1.94 (t, 2H), 2.0-2.15 (m, 2H), 2.52 (t, 2H), 2.9 (d, 2H), 3.02 (t, 
5 2H), 3.6 (s, 3H), 4.23 (t, 2H), 4.6 (s, 1H), 7.1-7.3 (m, 3H), 7.38-7.43 (m, 2H), 8.7 (s, 1H), 9.38 
(s, 1H), 12.38 (s, 1H); Mass Spectrum : M+H + 633 and 635. 

The 4-amino-7-[3-(4-tert-butoxycarbonylaminomethylpiperidin-l-yl)propoxy]- 
6-methoxyquinazoline used as a starting material was prepared as follows :- 
A mixture of 4-(4-bromo-2-fluorophenoxy)-7-(3-bromopropoxy)- 

10 6-methoxyquinazoline (0.486 g), 4-(tert-butoxycarbonylaminomethyl)piperidine (Chemical 
Abstracts Registry No. 135632-53-0, for example US Patent No. 5,864,039; 0.252 g), 
potassium carbonate (0.7 g) and DMF (10 ml) was stirred at 45°C for 20 hours. The solvent 
was evaporated and the residue was stirred with water (20 ml). The resultant solid was 
isolated and purified by column chromatography on silica using increasingly polar mixtures of 

15 methylene chloride and a 2N solution of ammonia in methanol as eluent. There was thus 
obtained 4-(4-bromo-2-fluorophenoxy)-7-[3-(4-tert-butoxycarbonylaminomethylpiperidin- 
l-yi)propoxy]-6-methoxyquinazoline as a resinous solid (0.4 g); NMR Spectrum : (CDCI3) 
1.22-1.4 (m, 2H), 1.44 (s, 9H), 1.69 (m, 3H), 1.98 (t, 2H), 2.12 (m, 2H), 2.56 (t, 2H), 2.9-3.1 
(m, 4H), 4.04 (s, 3H), 4.26 (t, 2H), 4.6 (br s, 1H), 7.22 (m, 1H), 7.3-7.45 (ra, 3H), 7.51 (s, 1H), 

20 8.67 (s, 1H); Mass Spectrum : M+H + 619 and 621. 

A mixture of a portion (0.2 g) of the material so obtained and a saturated solution of 
ammonia in isopropanol (32 ml) was sealed in a Carius tube and heated at 1 10°C for 20 hours. 
The mixture was cooled to ambient temperature and the solvent was evaporated. The residue 
was stirred with a mixture of a 2N aqueous sodium hydroxide solution (5 ml), methylene 

25 chloride (18 ml) and methanol (2 ml) for 1 hour. The solid was isolated and dried. TTiere was 
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thus obtained the required starting material (0.046 g); NMR Spectrum : (DMSOd 6 ) 1.0-1.15 
(m, 2H), 1.4 (m, 1H), 1.45 (s, 9H), 1.56 (d, 2H), 1.75-1.85 (m, 4H), 2.39 (d, 2H), 2.74-2.9 (m, 
4H), 3.85 (s, 3H), 4.09 (t, 2H), 6.75 (br s, 1H), 7.02 (s, 1H), 7.32 (s, 2H), 7.54 (s, 1H), 8.24 (s, 
1H); Mass Spectrum : M+H + 446. 
5 (b) The product gave the following data: NMR Spectrum : (DMSOde) 1.0-1.2 (m, 2H), 
1.25-1.3 (m, 1H), 1.35 (s, 9H), 1.58 (d, 2H), 1.8-2.0 (m, 4H), 2.42 (t, 2H), 2.7-2.9 (m, 4H), 
3.95 (s, 3H), 4.21 (t, 2H), 6.76 (t, 1H), 7.1-7.5 (m, 4H), 8.04 (s, 1H), 8.67 (s, 1H), 10.6 (s, 
1H), 11.8 (s, 1H); Mass Spectrum : M+H + 601. 

(c) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.2-1.4 (m, 3H), 1.43 
10 (s, 9H), 1.9-2.15 (m, 4H), 2.33 (s, 6H), 2.52 (t, 2H), 2.92 (d, 4H), 3.02 (t, 2H), 3.38 (s, 3H), 

4.21 (t, 2H), 4.6 (s, 1H), 7.05-7.15 (m, 4H), 7.48 (s, 1H), 8.66 (s, 1H), 9.64 (s, 1H), 1 1.9 (s, 
1H); Mass Spectrum : M+H + 593. 

(d) The product gave the following data: NMR Spectrum : (CDCI3) 1.22-1.35 (m, 3H), 
1.42 (s, 9H), 1.7 (m, 2H), 1.95 (t, 2H), 2.09 (m, 2H), 2.35 (s, 3H), 2.52 (t, 2H), 2.91 (d, 2H), 

15 3.02 (t, 2H), 3.5 (s, 3H), 4.22 (t, 2H), 4.6 (s, 1H), 7.17 (m, 2H), 7.25-7.35 (m, 2H), 7.46 (s, 
1H), 8.69 (s, 1H), 9.54 (s, 1H), 12.2 (s, 1H); Mass Spectrum : M+ET 613 and 615. 

Example 21 l-{7-[3-(4-anunomethyIpiperidin-l-yl)propoxy]-6-methoxyquinazoIin- 
4-yl}-3-(2,6-dichlorophenyl)urea 

20 A mixture of l-(7-f3-(4-tert-butoxvcarbonvlaminomethvlpiperidin-l-yl)propoxvl- 

6-methoxyquinazolin-4-yl}-3-(2,6-dichlorophenyl)urea (0.075 g), trifluoroacetic acid 
(0.35 ml) and chloroform (1.5 ml) was stirred at ambient temperature for 40 minutes. The 
mixture was evaporated and the residue was stirred under a IN aqueous sodium hydroxide 
solution (3 ml) for 1 hour. The resultant solid was isolated and dried. There was thus 

25 obtained the title compound (0.037 g); NMR Spectrum : (DMSOde) 1.12 (m, 3H), 1.62-1.7 (m, 
2H), 1.9 (t, 2H), 2.0 (m, 4H), 2.38-2.54 (m, 4H), 2.92 (m, 2H), 3.3 (m, partially obscured by a 
water signal), 3.95 (s, 3H), 4.26 (t, 2H), 7.28 (s, 1H), 7.41 (t, 1H), 7.62 (d, 2H), 8.06 (s, 1H), 
8.66 (s, 1H); Mass Spectrum : M+H + 533 and 535. 

30 Example 22 l-{7-[3-(4-aminomethylpiperidin-l-yl)propoxy]-6-methoxyquinazolin- 
4-yl}«3-(2,6-difluorophenyl)urea 

Using an analogous procedure to that described in Example 21, 
l-{7-[3-(4-tert-butoxycaroonylammomemylpiperidm-l-yl)propoxy]-6-memoxyquinazolin- 
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4-yl}-3-(2,6-difluorophenyl)urea was reacted with trifluoroacetic acid to give the tide 
compound; NMR Spectrum : (DMSOd^) 1.0-1.4 (m, 3H), 1.7 (d, 2H), 1.9-2.1 (m, 6H), 2.4 (m, 
2H), 2.9 (d, 2H), 3.3 (s, partially obscured by a water signal), 4.0 (s, 3H), 4.24 (t, 3H), 5.0-7.0 
(br m, 1H), 7.2-7.4 (m, 4H), 8.05 (s, 1H), 8.68 (s, 1H), 11.75 (s, 1H); Mass Spectrum : M+tT 
501. 

Example 23 l-{7-[3-(4-aminomethylpiperidin-l-yl)propoxy]-6-methoxyquinazolin- 
4-yI }-3-(2,6-di me thy lpheny 1 )urea 

Using an analogous procedure to that described in Example 21, 
1 - { 7-[3-(4-tert-butoxycarbonylaminomethylpiperidin- 1 -yl)propoxy]-6-methoxyquinazolin- 
4-yl}-3-(2,6-dimethylphenyl)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOd*) 1.0-2.0 (m, 9H), 2.23 (s, 6H), 2.4 (m, 2H), 2.7-2.9 
(m, 4H), 3.1-3.5 (partially obscured by a water signal), 3.93 (s, 3H), 4.18 (t, 2H), 6.9-7.15 (m, 
4H), 7.23 (s, 1H), 8.03 (s, 1H), 8.62 (s, 1H), 1 1.7 (s, 1H); Mass Spectrum : M+H+ 493. 

Example 24 l-{7-[3-(4-aminomethylpiperidin-l-yl)propoxy]-6-methoxyquinazolin- 
4-yl}-3-(2-chloro-6-methyIphenyl)urea 

Using an analogous procedure to that described in Example 21, 
1 - { 7-[3-(4- tert-butoxycarbonylaminomethy ipiperidin- 1 -yl)propoxy] -6-methoxyquinazolin- 
4-yl }-3-(2-chloro-6-methy lpheny l)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOd*) 1.0-1.3 (m, 3H), 1.63 (d, 2H), 1.7-2.0 (m, 4H), 2.28 
(s, 3H), 2.4 (m, 2H), 2.86 (d, 2H), 3. 1-3.5 (partially obscured by a water signal) 3.94 (s, 3H), 
4.19 (t, 2H), 7.1-7.4 (m, 4H), 8.06 (s, 1H), 8.66 (s, 1H), 11.85 (s, 1H); Mass Spectrum : 
M+H+513 and 515. 

Example 25 

Using an analogous procedure to that described in Example 1, the appropriate 
4-aminoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table VI. 



WO 01/04102 PCT/GB00/02566 

-129- 
Table VI 




No. 


R 6 


R 7 


( R 2 


Note 


i 




ILIOLIIU A. 




W 


2 


3-morpholinopropoxy 


methoxy 


2,6-dichloro 


(b) 


3 


3-morpholinopropoxy 


methoxy 


2,6-difluoro 


(c) 


4 


3-morpholinopropoxy 


methoxy 


2,6-dimethyl 


(d) 


5 


3-piperidinopropoxy 


methoxy 


2,6-dichloro 


(e) 


6 


3-piperidinopropoxy 


methoxy 


2,6-difluoro 


(0 


7 


3-piperidinopropoxy 


methoxy 


2,6-dimethyl 


(g) 


8 


2-pyrrolidin- 1-ylethoxy 


methoxy 


2,6-dichloro 


(h) 


9 


N-(3-morpholinopropyl)carbamoyl 


methoxy 


2,6-diraethyl 


(i) 


10 


2-(2-methoxyethoxy)ethoxy 


methoxy 


2,6-dichloro 


G) 


11 


2-(2-methoxyethoxy)ethoxy 


methoxy 


2,6-dimethyl 


(k) 



Notes 

(a) The reaction product was dissolved in methylene chloride and treated with a saturated 
solution of hydrogen chloride gas in diethyl ether. The hydrochloride salt so obtained gave the 
following data: NMR Spectrum : (DMSOck + CF3CO2D) 2.35 (m, 2H), 2.45 (s, 3H), 3.15 (m, 
2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.75 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.4 (m, 2H), 7.1 (m, 
1H), 7.3 (m, 2H), 7.5 (s, 1H), 7.95 (d, 1H), 8.45 (s, 1H), 9.15 (s, 1H); Mass Spectrum : 
M+H+452. 

The 4-amino-7-methoxy-6-(3-morpholinopropoxy)quinazoline used as a starting 
material was prepared as follows :- 

A mixture of 4-(3-cMoro-4-fluoroaniiino)-7-methoxy- 
6-(3-morpholinopropoxy)quinazoline (International Patent Application WO 96/33980, 
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Example 1 therein; 6 g) and 6N aqueous hydrochloric acid solution (120 ml) was stirred and 
heated to reflux for 6 hours. The mixture was cooled to 0°C and carefully, with cooling, was 
neutralised by the addition of concentrated aqueous ammonium hydroxide solution. The 
resultant precipitate was isolated, washed in turn with a dilute aqueous ammonium hydroxide 
5 solution and with water and dried under vacuum. There was thus obtained 7-methoxy- 
6-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (4.2 g); NMR Spectrum : (DMSOd$) 
2.4 (m, 6H), 3.59 (t, 4H), 3.75 (t, 2H), 3.9 (s, 3H), 4.12 (t, 2H), 7.12 (s, 1H), 7.43 (s, 1H), 7.98 
(s, 1H), 12.0 (br s, 1H); Mass Spectrum : M+H + 320. 

A mixture of a portion (0.99 g) of the material so obtained, thionyl chloride (10 ml) 

10 and DMF (0. 1 ml) was stirred and heated to 80°C for 1.5 hours. The mixture was cooled to 
ambient temperature, toluene (10 ml) was added and the mixture was evaporated. The residue 
was partitioned between ethyl acetate and water (the acidity of the aqueous layer being 
adjusted to pH 7.5 by the addition of 2N aqueous sodium hydroxide solution). The organic 
layer was washed with brine, dried over magnesium sulphate and evaporated. The residue was 

15 purified by column chromatography on silica using a 9:1 mixture of methylene chloride and 
methanol as eluent. The solid so obtained was triturated under hexane, re-isolated and washed 
with diethyl ether. There was thus obtained 4-chloro-7-methoxy- 

6- (3-morpholinopropoxy)quinazoline (0.614 g); NMR Spectrum : (CDC1 3 ) 2.12 (m, 2H), 2.5 
(br s, 4H), 2.59 (t, 2H), 3.73 (t, 4H), 4.05 (s, 3H), 4.27 (t, 2H), 7.33 (s, 1H), 7.4 (s, 1H), 8.86 

20 (S, 1H). 

A mixture of 4-chloro-7-methoxy-6-(3-morpholinopropoxy)quinazoline (1.6 g) and 
isopropanol (50 ml) was placed in a Carius tube which was cooled to -78°C prior to the 
addition of liquid ammonia (10 ml). The Carius tube was sealed and heated to 130°C for 
20 hours. The Carius tube was cooled to ambient temperature, opened and the mixture was 
25 evaporated. The residue was triturated under diethyl ether. There was thus obtained 4-amino- 

7- methoxy-6-(3-moipholinopropoxy)quinazoline (containing 2.9 equivalents of ammonium 
chloride; 1.54 g) which was used without further purification. A portion of the material was 
purified by column chromatography on silica using a 19:1 mixture of methylene chloride and 
methanol as eluent. The purified product gave the following data :- NMR Spectrum : 

30 (DMSOd 6 ) 1.95 (m, 2H), 2.5 (m, 6H), 3.6 (m, 4H), 3.9 (s, 3H), 4.1 (m, 2H), 7.05 (s, 1H), 7.4 
(br s, 2H), 7.6 (s, 1H), 8.25 (s, 1H); Mass Spectrum : M+H+ 319. 
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(b) The product gave the following data: NMR Spectrum : 2.35 (ra, 2H), 3. 15 (m, 2H), 
3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (ra, 2H), 4.05 (s, 3H), 4.35 (m, 2H), 7.45 (m, 2H), 
7.65 (ra, 2H), 8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H+ 506 and 508. 

(c) The product gave the following data: NMR Spectrum : (DMSOcfe + CF3CO2D) 2.3 (m, 
5 2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (ra, 5H), 4.3 (ra, 

2H), 7.25 (m, 2H), 7.4 (m, 2H), 8-25 (s, 1H), 9.0 (s, 1H); Mass Spectrum : M+lT 474. 

(d) The product gave the following data: NMR Spectrum : (DMSOd* + CF3CO2D) 2.35 
(m, 8H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.35 
(m, 2H), 7.2 (m, 2H), 7.5 (s, 1H), 8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H + 466. 

10 (e) The product gave the following data: NMR Spectrum : (DMSOdo) 1.4 (br s, 2H), 1.55 
(br s, 4H), 2.04 (br s, 2H), 3.26-3.48 (m, 6H), 3.95 (s, 3H), 4.20 (t, 2H), 7.32 (s, 1H), 7.39 (t, 
1H), 7.56 (m, 2H), 8.08 (s, 1H), 8.69 (s, 1H), 10.64 (s, 1H), 12.08 (s, 1H); Mass Spectrum : 
M+H + 504 and 506. 

The 4-amino-7-methoxy-6-(3-piperidinopropoxy)quinazoline used as a starting 

15 material was prepared as follows :- 

A mixture of 6-acetoxy-7-methoxyquinazolin-4-one (International Patent Application 
WO 96/15118, Example 39 thereof; 15 g), thionyl chloride (215 ml) and DMF (4.3 ml) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 

20 the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 
6-acetoxy-4-chloro-7-methoxyqumazoline (14.8 g) which was used without further 
purification. 

A mixture of a portion (5 g) of the material so obtained, diphenylmethyleneamine 
25 (3.75 g), caesium carbonate (25.67 g) and xylene (200 ml) was stirred at ambient temperature 
for 30 minutes. Racemic 2,2'-bis(diphenyiphosphino>l,l*-binaphthyl (L227 g) and 
palladium diacetate (0.221 g) were added and the mixture was stirred and heated to 135°C for 
16 hours. The mixture was cooled to ambient temperature and diethyl ether (600 ml) was 
added. The mixture was filtered and the filtrate was evaporated. There was thus obtained 
30 N-diphenylmethylene-6-acetoxy-7-raethoxyquinazolin-4-amine (7. 12 g); Mass Spectrum : 
M+H+ 398. 

A mixture of a portion (3.09 g) of the material so obtained, concentrated ammonium 
hydroxide solution (0.88 g/ml, approximately 14M; 60 ml) and methanol (120 ml) was stirred 
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at ambient temperature for 16 hours. The mixture was evaporated. Toluene (200 ml) was 
added and the mixture was evaporated again. The residue was triturated under diethyl ether 
(50 ml). There was thus obtained N-diphenylmethylene-6-hydroxy-7-methoxyquinazolin- 
4-amine (0.938 g); Mass Spectrum : M+H + 356. 
5 A mixture of the material so obtained, 3-piperidinopropyI chloride (0.55 g), potassium 

carbonate (1.46 g) and DMF (50 ml) was stirred and heated to 65°C for 16 hours. The 
resultant mixture was evaporated and the residue was partitioned between ethyl acetate and 
water. The organic solution was washed with a saturated aqueous sodium chloride solution, 
dried over magnesium sulphate and evaporated The residue was purified by column 

10 chromatography on silica using increasingly polar mixtures of methylene chloride and 

methanol as eluent. There was thus obtained N-diphenylmethylene-6-(3-piperidinopropoxy)- 
7-methoxyquinazolin-4-amine (0.277 g); NMR Spectrum : (DMSOd*) 1.3 (br s, 2H), 1.42 (br 
s, 4H), 1.88 (t, 2H), 2.28 (br s, 4H), 2.38 (t, 2H), 3.92 (s, 3H), 4.07 (t, 2H), 7.0 (s, 1H), 7.23 (s, 
1H), 7.2-7.65 (br m, 10H), 8.62 (s, 1H); Mass Spectrum : M+H + 481. 

15 A mixture of the material so obtained, 3N aqueous hydrochloric acid solution (2 ml) 

and THF (14 ml) was stirred at ambient temperature for 3 hours. The mixture was evaporated 
and the residue was treated with a 2N aqueous sodium hydroxide solution (10 ml). The 
resultant precipitate was isolated, washed with water (10 ml) and dried under vacuum. There 
was thus obtained 4-amino-7-methoxy-6-(3-piperidinopropoxy)quinazoline (0.202 g); NMR 

20 Spectrum : (DMSOd*,) 1.36 (br s, 2H), 1.47(br s, 4H), 1.93 (t, 2H), 2.25-2.43 (br m, 6H), 3.88 
(s, 3H), 4,05 (t, 2H), 7.04 (s, 1H), 7.35 (br s, 2H), 7.55 (s, 1H), 8.23 (s, 1H); Mass Spectrum : 
M+H+317. 

(f) The product gave the following data: NMR Spectrum : (DMSOde) 1.4 (br s, 2H), 1.53 
(br s, 4H), 2.02 (br s, 2H), 3.24-3.47 (br s, 6H), 3.97 (s, 3H), 4.23 (t, 2H), 7.22 (m, 2H), 7.31 

25 (s, 1H), 7.4 (m, 1H), 8.05 (s, 1H), 8.69 (s, 1H), 10.67 (s, 1H), 11.82 (s, 1H); Mass Spectrum : 
M+H + 472. 

(g) The product gave the following data: NMR Spectrum : (DMSOde) 1-38 (br s, 2H), 1.5 
(br s, 4H), 1.96 (m, 2H), 2.25 (s, 6H), 2.3-2.48 (br m, 6H), 3.96 (s, 3H), 4.15 (t, 2H), 7.14 (m, 
3H), 7.3 (s, 1H), 8.07 (s, 1H), 8.67 (s, 1H), 10.38 (s, 1H), 11.69 (s, 1H); Mass Spectrum : 

30 M+HM64. 

(h) The product gave the following data: NMR Spectrum : (DMSOck) 1.72 (br s, 4H), 2.67 
(br s, 4H), 2.97 (br s, 2H), 3.99 (s, 3H), 4.3 (t, 2H), 7.31 (s, 1H), 7.37 (t, 1H), 7.59 (d, 2H), 
8.07 (s, 1H), 8.72 (s, 1H), 10.52 (s, 1H), 12.06 (s, 1H); Mass Spectrum : M+H + 476 and 478. 
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The 4-amino-7-methoxy-6-(2-pyrrolidin-l-ylethoxy)quinazoline used as a starting 
material was prepared from N-diphenylmethylene-6-hydroxy-7-methoxyquinazoUn-4-amine 
and 2-pyrrolidin-l-ylethyl chloride using analogous procedures to those described in the last 
two paragraphs of Note (e) above. The material so obtained gave the following data NMR 
5 Spectrum : (DMSOck) 1.68 (m, 4H), 2.58 (m, 6H), 3.86 (s, 3H), 4.15 (t, 2H), 7.05 (s, 1H), 7.33 
(s, 1H), 8.24 (s, 1H); Mass Spectrum : M+H + 289. 

(i) Chloroform was used as the reaction solvent. Triethylamine (1 equivalent) was also 
added. The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.99 (t, 2H), 2.37 (s, 
6H), 2.7 (m, 4H), 3.63 (q, 2H), 3.79 (m, 6H), 4.15 (s, 3H), 7.13 (s, 3H), 7.4 (s, 1H), 8.0 (t, 

10 1H), 8.2 (s, 1H), 8.79 (s, 1H), 8.9 (s, 1H), 1 1.2 (s, 1H); Mass Spectrum : M+H + 493. 

The 4-amino-7-methoxy-6-[N-(3-morpholinopropyl)carbamoyl]quinazoline used as a 
starting material was prepared as follows :- 

Methyl 4-amino-5-cyano-2-hydroxybenzoate (J. Chem. Soc. Perkin L 1979, 677; 4 g) 
was added to stirred concentrated sulphuric acid (6 ml) and the mixture was heated to 80°C 

15 for 30 minutes. The mixture was cooled to ambient temperature and poured onto crushed ice. 
The resultant solid was filtered off, washed well with water and dried to give methyl 4-amino- 
5-carbamoyl-2-hydroxybenzoate (2.8 g); NMR Spectrum : (DMSOd 6 ) 3.83 (s, 3H), 6.1 (s, 1H), 
6.75 (br m, 2H), 8.08 (s, 1H). 

A mixture of methyl 4-amino-5-carbamoyl-2-hydroxybenzoate (5.4 g) and formic acid 

20 (50 ml) was heated to reflux for lhour. The mixture was evaporated. Toluene (75ml) was 
added and the mixture was evaporated. The solid residue was washed with methanol and 
diethyl ether and dried to give methyl 7-hydroxy-4-oxo-3,4-dihydroquinazoline-6-carboxylate 
(5.2 g); NMR Spectrum : (DMSOck) 4.9 (s, 3H), 7.09 (s, 1H), 7.39 (s, 1H), 8.5 (s, 1H). 

A mixture of methyl 7-hydroxy-4-oxo-3,4-dihydroquinazoline-6-carboxylate (17.7 g) 

25 and acetic anhydride (200 ml) was heated to 120°C for 1.5 hours. The mixture was 

evaporated. Toluene (75ml) was added and the mixture was re-evaporated. There was thus 
obtained methyl 7-acetoxy-4-oxo-3,4-dihydroquinazoline-6-carboxylate (20.7 g); NMR 
Spectrum : (DMSCkk) 2.33 (s, 3H), 3.86 (s, 3H), 7.5 (s, 1H), 8.28 (s, 1H), 8.68 (s, 1H); Mass 
Spectrum: M+H + 263. 

30 A mixture of a portion (7.2 g) of the material so obtained and thionyl chloride (75 ml) 

was heated to reflux for lhourr. The excess thionyl chloride was evaporated. Toluene (50 ml) 
was added and the mixture was re-evaporated. The residue was dissolved in methylene 
chloride and treated with triethylamine (3.34 g). The mixture was passed through a silica gel 
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column (40 g) using increasingly polar mixtures of methylene chloride and methanol as 
eluent. There was thus obtained methyl 7-acetoxy-4-chloroquinazoiine-6-carboxylate 
(6.88 g); NMR Spectrum : (CDC1 3 ) 2.43 (s, 3H), 4.0 (s, 3H), 7.8 (s, 1H), 8.99 (s, 1H), 9.12 (s, 
1H). 

5 A mixture of a portion (2.74 g) of the material so obtained, 

2,4,6-trimethoxybenzylamine (3.86 g) and methylene chloride (90 ml) was allowed to stand at 
ambient temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. 
The residue was triturated under diethyl ether. The resultant solid was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 

10 methanol as eluent There was thus obtained methyl 7-hydroxy- 

4-(2,4,6-trimethoxybenzylamino)quinazoline-6-carboxylate (3.25 g); NMR Spectrum: 
(DMSOd6) 3.85 (s, 9H), 3.98 (s, 3H), 4.82 (d, 2H), 6.2 (s, 1H), 7.25 (s, 1H), 7.27 (s, 1H), 8.27 
(s, 1H), 8.67 (s, 1H), 10.73 (s, 1H): Mass Spectrum: M+H+ 400. 

(Trimethylsilyl)diazomethane (2M in hexane, 10 ml) was added to a mixture of the 

15 material so obtained, di-isopropylethylamine (L26 g), methanol (10 ml) and methylene 

chloride (30 ml) and the resultant mixture was stirred at ambient temperature for 3 hours. The 
reaction mixture was treated with a second aliquot of (trimethylsilyl)diazomethane solution 
(10 ml) and stirred for a further 18 hours. Silica gel (2 g) was added cautiously and the 
mixture was stirred for 5 minutes. The mixture was evaporated and the reaction product 

20 (adsorbed onto silica) was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and methanol as eluent There was thus obtained methyl 
7-methoxy-4-(2,4,6-trimethoxybenzylamino)quinazoline-6-carboxylate (L244 g); Mass 
Spectrum : M+H + 414. 

A mixture of a portion (0.295 g) of the material so obtained and 

25 N-(3-aminopropyl)morpholine (0.5 ml) was stirred and heated to 150°C for 1 hour. The 
mixture was partitioned between methylene chloride and water. The organic solution was 
dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained 4-(2,4,6-trimethoxybenzylamino)-7-methoxy- 

30 6-[N-(3-morpholinopropyl)carbamoyl]quinazoline (0. 144 g) Mass Spectrum : M+H + 526. 
Trifluoroacetic acid (1 ml) was added to a mixture of the material so obtained, 
triethyisilane (0.093 g) and methylene chloride (0.15 ml) and the reaction mixture was stirred 
and heated to reflux for 2 minutes. The mixture was evaporated and the residue was 
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partitioned between methylene chloride and water. The organic soultion was evaporated to 
give 4-amino-7-methoxy-6-|^-(3-morpholinopropyl)carbamoyl]quinazoline (0.129 g); Mass 
Spectrum : M+H* 346. 

(j) The product gave the following data: NMR Spectrum: (CDCI3) 3.39 (s, 3H), 3.6 (m, 
5 2H), 3.75 (m, 2H), 3.86 (m. 2H), 4.02 (s, 3H), 4.07 (m, 2H), 7.21 (t, 1H), 7.29 (s, 1H), 7.39 
(d, 2H), 7.51 (s, 1H), 8.73 (s, 1H), 9.14 (s, 1H), 12.19 (s, 1H); Mass Spectrum : M+FT 481 and 
483. 

The 4-amino-7-methoxy-6-[2-(2-methoxyethoxy)ethoxy]quinazoline used as a starting 
material was prepared from N-diphenylmethylene-6-hydroxy-7-methoxyquinazolin-4-amine 

10 and 2-(2-methoxyethoxy)ethyl chloride using analogous procedures to those described in the 
last two paragraphs of Note (e) above. In a further preparation, 2-(2-methoxyethoxy)ethyl 
4-toluenesulphonate was used. The required starting material gave the following data: NMR 
Spectrum: (CDCb) 3.4 (s, 3H), 3.61 (m, 2H), 3.72 (m, 2H), 3.93 (m, 2H), 3.99 (s, 3H), 4.34 
(m, 2H), 5.67 (br s, 2H), 7.2 (s,lH), 7.32 (s, 1H), 8.5 (s, 1H); Mass Spectrum : M+H + 294. 

15 (k) The product gave the following data: NMR Spectrum: (CDC1 3 ) 2.31 (s, 6H), 3.38 (s, 
3H), 3.6 (m, 2H), 3.69 (m, 4H), 3.85 (m, 2H), 4.14 (s, 3H), 7.12 (m, 4H), 7.58 (s, 1H), 8.68 (s, 
1H), 9.44 (s, 1H), 11.77 (s, 1H); Mass Spectrum : M+H* 441. 

Example 26 1 -(2,6-dichloropheny l)-3-[6-methoxy-7-(6-methylamino- 
20 l-hexynyI)quinazolin-4-yI]urea 

A mixture of l-(2,6Klichlorophenyl)-3-{7-[6-(N-teit-butoxycarbonylamino- 
N-methylamino)-l-hexynyl]-6-methoxyquinazolin-4-yl}urea (0.1 g), trifluoroacetic acid 
(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and a solution of hydrogen chloride gas in ethyl acetate was added. 

25 Toluene was added and the mixture was evaporated. The residue was triturated under diethyl 
ether and the resultant solid was isolated. There was thus obtained the tide compound as the 
hydrochloride salt (0.095g); NMR Spectrum : (DMSOck) 1.65 (m, 2H), 1.78 (m, 2H), 2.55 (m, 
5H), 2.95 (m, 2H), 4.0 (s, 3H), 7.38 (t, 1H), 7.6 (d, 2H), 7.89 (s, 1H), 8.16 (s, 1H), 8.7 (ra, 
3H), 10.9 (br, 1H), 11.8 (s, 1H); Mass Spectrum : M+H + 472 and 474. 

30 The l-(2,6niichlorophenyl)-3-{7-[6-(N-t^ 

l-hexynyl]-6-methoxyquinazolin-4-yl}urea used as a starting material was prepared as 
follows :- 
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Using an analogous procedure to that described in the second last paragraph of 
Note [115] in Example 2 above, 6-(N'tert-butoxycarbonvlaniino-N-methylaminoV 1 -hexyne 
was reacted with 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 

7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
5 7-[6-(N-tert-butoxycarbonylamino)-N-methylaraino- 1 -hexynyl]quinazoline; NMR Spectrum : 
(DMSOd*) 1.4 (s, 9H), 1.55 (m, 2H), 1.65 (m, 2H), 2.57 (t, 2H), 2.79 (s, 3H), 3.24 (t, 2H), 4.0 
(s, 3H), 7.35-7.82 (m, 3H), 7.65 (s, 1H), 7.95 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+lT 558 
and 560. 

The material so obtained was reacted with ammonia using an analogous procedure to 
10 that described in the last paragraph of Note [1 15] in Example 2 above, except that the 
ammonia reaction was carried out at 1 10°C rather than at 130°C. There was thus obtained 
4-amino-6-methoxy-7-[6-(N-tert-butoxycarbonylamino)-N-methylamino- 
1 -hexynyl]quinazoline. 

The material so obtained was reacted with 2,6-dichlorophenyl isocyanate using an 
15 analogous procedure to that described in Example 1. There was thus obtained the required 
starting material; NMR Spectrum : (DMSOck) 1-39 (s, 9H), 1.55 (m, 2H), 1.67 (m, 2H), 2.56 
(m, 2H), 2.79 (s, 3H), 3.2 (m, 2H), 3.97 (s, 3H), 7.4 (m, 1H), 7.6 (m, 2H). 7.84 (s, 1H), 8.14 
(s, 1H), 8.75 (s, 1H), 10.8 (s, 1H), 11.95 (s, 1H). 

The 6-(N-tert-butoxycarbonylamino-N-methylamino>l -hexyne used as a starting 
20 material was prepared as follows :- 

6-Mesyloxy-l -hexyne was reacted with methylamine using an analogous procedure to 
that described in J. Heterocyclic Chemistry. 1994, 3L, 1421 to give 6-methylamino- 1 -hexyne 
which was reacted di-tert-butvl dicarbonate using a conventional procedure. 

25 Example 27 l-(2,6-^limethylphenyI)-3-[6-methoxy-7-(N-niethylpiperidin- 
4-ylmethoxy)quinazolin-4-yl]thiourea 

A solution of 4-amino-6-methoxy-7-(l-methylpiperidin-4-ylmethoxy)quinazoline 
(150 mg) in DMF (4.5 ml) was added to sodium hydride (60% dispersion in mineral oil, 
0.03 g) and the reaction mixture was stirred at ambient temperature for 20 minutes. 
30 2,6-Dimethylphenyl isothiocyanate (0. 162 g) was added and the mixture was stirred at 

ambient temperature for 20 hours. The reaction mixture was evaporated and the residual solid 
was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
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obtained the tide compound (0.1 12 g); NMR Spectrum : (CDC1 3 ) 1.44-1.61 (m, 2H), 1.87- 
2.08 (m, 5H), 2.32 (s, 3H), 2.36 (s, 6H), 2.94 (d, 2H), 4.04 (m, 5H), 7.1 (s, 1H), 7.19 (m, 3H), 
7.29 (s, 1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.37 (s, 1H); Mass Spectrum : M+H + 466. 

Example 28 

Using an analogous procedure to that described in Example 27, the appropriate 
4-aminoquinazoline was reacted with the appropriate isothiocyanate to give the compounds 
described in Table VII. 

Table VII 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dichloro 


(a) 


2 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


(b) 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chIoro-6-methyl 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-trichloro 


(d) 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl-4-bromo 


(e) 


6 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


(f) 


7 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-dichloro 


(g) 


8 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-difluoro 


(h) 


9 


methoxy 


3-pyrroiidin- 1-ylpropoxy 


2-chloro-6-methyl 


(i) 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


0) 


11 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(k) 


12 


methoxy 


3-morpholinopropoxy 


2,6-dimethyl 


G) 


13 


methoxy 


cyciopropylmethoxy 


2,6-dimethyl 


(m) 


14 


methoxy 


2-morpholinoethoxy 


2-chloro-6-dimethyl 


(n) 


15 


methoxy 


3-morpholinopropoxy 


2-chloro-6-methyl 


(0) 
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16 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyI 


(P) 


17 


methoxy 


2-pyrrolidin- 1-ylethoxy 


2,6-dimethyl 


(q) 



Notes 

(a) The product gave the following data: Mass Spectrum : M+H + 506 and 508. 

(b) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .43-1 .6 (m, 2H), 

5 1.83-2.09 (m, 5H), 2.33 (s, 3H), 2.94 (d, 2H), 4.04 (m, 5H), 7.0-7. 14 (m, 4H), 7.27 (m, 1H), 
7.35 (m, 1H), 8.7 (s, 1H), 13.49 (s, 1H); Mass Spectrum : M+H + 474. 

(c) The product gave the following data: NMR Spectrum : (CDCI3) 1.45-1.61 (m, 2H), 

1.87- 2.1 1 (m, 5H), 2.31 (s, 3H), 2.42 (s, 2H), 3.97 (d, 2H), 4.02 (m, 5H), 7.07 (s, 1H), 7.2-7.3 
(m, 3H), 7.38 (t, 1H), 8.7 (s, 1H), 8.9 (s, 1H) 13.51 (s, 1H); Mass Spectrum : M+H + 486 and 

10 488. 

(d) The product gave the following data: NMR Spectrum : (CDCI3) 1.48-1.61 (m, 2H), 

1.88- 2.16 (m, 5H), 2.36 (s, 3H), 3.0 (d, 2H), 4.07 (m, 5H), 7.1 1 (s, 1H), 7.3 (d, 2H), 7.43 (s, 
1H), 7.49 (s, 1H), 8.72 (s, 1H) 13.71 (s, 1H); Mass Spectrum : M+ET 540 and 543. 

(e) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.47-1.61 (m, 2H), 
15 1.87-2.1 1 (m, 5H), 2.32 (d, 9H), 2.99 (d, 2H), 4.04 (m, 5H), 7.1 (s, 1H), 7.3 (s, 1H), 7.32 (s, 

1H), 8.7 (s, 1H), 8.9 (s, 1H), 13.31 (s, 1H); Mass Spectrum : M+H + 544 and 546. 

(f) The product gave the following data: NMR Spectrum : (CDCI3) 1.44-1.59 (m, 2H), 
1.88-2.07 (m, 5H), 2.31 (s, 3H), 2.35 (d, 6H), 2.94 (d, 2H), 4.04 (m, 5H), 7.08 (d, 1H), 7.2 (d, 
1H), 7.29 (s, 1H), 7.55 (s, 1H), 8.68 (s, 1H), 8.77 (s, 1H), 13.63 (s, 1H); Mass Spectrum : 

20 M+1T466. 

(g) The product gave the following data: NMR Spectrum : (CDCI3) 1.83 (s, 4H), 2.21 (m, 
2H), 2.63 (s, 4H), 2.76 (t, 2H), 4.03 (s, 3H), 4.29 (t, 2H), 7.08 (t, 1H), 7.27-7.33 (s, 2H), 7.44 
(m, 3H), 8.73 (s, 1H), 13.7 (s, 1H); Mass Spectrum : M+FT 506 and 508. 

(h) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.83 (s, 4H), 2.2 (m, 
25 2H), 2.61 (s, 4H), 2.74 (t, 2H), 4.04 (s, 3H), 4.48 (t, 2H), 6.98-7.1 1 (m, 3H), 7.27-7.41 (m, 

3H), 8.71 (s, 1H), 13.48 (s, 1H); Mass Spectrum : M+ET 474. 

(i) The product gave the following data: NMR Spectrum : (CDCI3) 1.8 (m, 4H), 2.18 (m, 
2H), 2.4 (s, 3H), 2.55 (m, 4H), 2.68 (t, 2H), 4.02 (s, 3H), 4.3 (t, 2H), 7.07 (s, 1H), 7.26 (m, 
2H), 7.31 (s, 1H), 7.37 (m, 1H), 8.7 (s, 1H), 8.94 (or s, 1H), 13.51 (s, 1H); Mass Spectrum : 

30 M+H + 486 and 488. 
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(j) The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.35 (s, 6H), 3.4 (s, 

3H), 3.6 (ra, 2H), 3.87 (m, 2H), 4.03 (t, 2H), 4.05 (s, 3H), 4.37 (t, 2H), 7.09 (s, 1H), 7.14-7.21 

(m, 3H), 7.33 (s, 1H), 8.68 (s, 1H), 8.84 (s, 1H), 13.32 (s, 1H); Mass Spectrum : M+H+ 457. 

(k) The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.36 (s, 6H), 2.61 (t, 
5 4H), 2.95 (t, 2H), 3.77 (t, 4H), 4.04 (s, 3H), 4.34 (t, 2H), 7. 1 1 (s, 1H), 7.2 (m, 3H), 7.31 (s, 

1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.36 (s, 1H); Mass Spectrum : M+H + 468. 

(1) The product gave the following data: NMR Spectrum : (DMSOd 6 ) 2.0 (m, 2H), 2.4 (s, 

4H), 2.45 (t, 2H), 3.58 (t, 4H), 4.03 (s, 3H), 4.21 (t, 2H), 7.18 (m, 3H), 7.33 (s, 1H), 8.19 (s, 

1H), 8.71 (s, 1H), 11.09 (s, 1H), 13.7 (s, 1H); Mass Spectrum : M+H + 482. 
10 (m) The product gave the following data: NMR Spectrum : (DMSOcfe) 0.39 (m, 2H), 0.61 

(m, 2H), 1.32 (m, 1H), 2.25 (s, 6H), 4.0 (m, 5H), 7.17 (s, 3H), 7.25 (s, 1H), 8.17 (s, 1H), 8.72 

(s, 1H), 11.08 (br s, 1H), 13.67 (s, 1H); Mass Spectrum : M+H + 409. 

(n) The product gave the following data: Mass Spectrum : M+H + 488 and 490. 

(o) The product gave the following data: Mass Spectrum : M+FT 502 and 504. 
15 (p) The product gave the following data: Mass Spectrum : M+H + 452. 

(q) The product gave the following data: Mass Spectrum : M+H + 452. 

Example 29 l-(2,6^methylphenyI)-3-[6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)quinazolin-4-yl]guanidine 

20 Mercuric(II) oxide (0.059 g) was added to a mixture of l-(2,6-dimethylphenyl)- 

3-[6-methoxy-7-(N-methylpiperidin^ylmethoxy)quinazolin-4-yl]thiourea (0.105 g), a 
2M solution of ammonia in methanol (3 ml) and chloroform (1 ml) and the reaction mixture 
was stirred at ambient temperature for 2 hours. The mixture was evaporated and the residue 
was purified by column chromatography on silica using increasingly polar mixtures of 

25 methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
obtained the title compound (0.074 g); NMR Spectrum : (CDCI3) 1.39-1.53 (m, 2H), 1.87- 
2.02 (q, 5H), 2.29 (s, 3H), 2.36 (s, 6H), 2.9 (d, 2H), 4.01 (m, 5H), 5.79 (br s, 1H), 7.16 (s, 
1H), 7.19 (m, 3H), 7.87 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+H + 449. 

30 Example 30 

Using an analogous procedure to that described in Example 29, the appropriate 
quinazoline-4-thiourea was reacted with ammonia to give the guanidines described in 
Table Vin. 
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Table VIII 




(R 2 )n 



No. 


R 6 


R 1 


(R 2 )n 


Note 


1 


raethoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dichloro 


(a) 


2 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


(b) 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl-4-bromo 


(d) 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dimethyl 


(e) 


6 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-dichloro 


(f) 


7 


methoxy 


3-pyrrolidin- 1-yipropoxy 


2,6-difluoro 


(g) 


8 


methoxy 


3-pyrrolidin- 1-ylpropoxy 


2-chloro-6-methyl 


(h) 


9 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


(i) 


10 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(i) 


11 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


(k) 


12 


methoxy 


2-pyrrolidin- 1-ylethoxy 


2,6-dimethyl 


(1) 


13 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-methyl 


(m) 



5 Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOck, 100°C) 1.4 (m, 2H), 
1.78 (m, 3H), 1.96 (t, 2H), 2.2 (s, 3H), 2.8 (m, 2H), 3.76 (s, 3H), 4.0 (d, 2H), 7.11 (s, 1H), 
7.28 (t, 2H), 7.47 (s, 1H), 7.54 (d, 2H), 7.98 (s, 1H), 8.5 (s, 1H), 9.0 (br s, 1H); Mass 
Spectrum : M+H + 489 and 491. 
10 (b) The product gave the following data: NMR Spectrum : (DMSOdg) 1.34 (m, 2H), 1.73 
(d, 3H), 1.88 (t, 2H), 2.16 (s, 3H), 2.79 (d, 2H), 3.3 (s, 2H), 3.69 (s, 3H), 3.95 (d, 2H), 7.07 (s, 
1H), 7.2 (t, 2H), 7.34 (br s, 1H), 8.49 (s, 1H), 8.74 (s, 1H); Mass Spectrum : M+H + 457. 
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(c) The product gave the following data: NMR Spectrum : (CDCb) 1.4-1.56 (m, 2H), 
1.87-2.05 (q, 5H), 2.3 (s, 3H), 2.4 (s, 3H), 2.9 (d, 2H), 3.98^1.05 (m, 5H), 7.13-7.27 (m, 3H), 
7.38 (m, 1H), 7.81 (s, 1H), 8.59 (s, 1H); Mass Spectrum : M+H + 469 and 471. 

(d) The product gave the following data: NMR Spectrum : (CDCI3) 1.38-1.54 (m, 2H), 

5 1.82-2.02 (q, 5H), 2.28 (s, 3H), 2.32 (s, 6H), 2.89 (d, 2H), 4.0 (m, 5H), 5.7 (br s, 1H), 7.03- 
7.27 (m, 3H), 7.32 (s, 2H), 7.81 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+lT 526 and 528. 

(e) The product gave the following data: NMR Spectrum : (CDCI3) 1 .39-1 .44 (m, 2H), 
1.87-2.04 (q, 5H), 2.29 (s, 3H), 2.34 (d, 6H), 2.89 (d, 2H), 4.02 (m, 5H), 6.19 (br s, 1H), 7.05 
(d, 1H), 7.14 (s, 2H), 7.2 (d, 1H), 7.84 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+RT 449. 

10 (0 The product gave the following data: NMR Spectrum : (CDCI3) 1.8 (m, 4H), 2.17 (m, 
2H), 2.53 (s, 4H), 2.67 (t, 2H), 3.99 (s, 3H), 4.25 (t, 2H), 7.1 (t, 1H), 7.2 (s, 1H), 7.41 (d, 1H), 
7.5 1 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+H + 489 and 49 1 . 

(g) The product gave the following data: NMR Spectrum : (CDCI3) 1.79 (m, 4H), 2.14 (m, 
2H), 2.53 (m, 4H), 2.67 (t, 2H), 3.97 (s, 3H), 4.24 (t, 2H), 7.03 (t, 2H), 7.2 (m, 2H), 7.63 (s, 

15 1H), 8.59 (s, 1H); Mass Spectrum : M+H + 457. 

(h) The product gave the following data: NMR Spectrum : (CDCI3) 1.79 (m, 4H), 2. 15 (m, 
2H), 2.4 (s, 3H), 2.56 (s, 4H), 2.68 (t, 2H), 3.98 (s, 3H), 4.26 (t, 2H), 6.13 (br s, 1H), 7.14- 
7.26 (m, 3H), 7.37 (m, 1H), 7.82 (s, 1H), 8.58 (s, 1H); Mass Spectrum : M+H* 469 and 471. 

(i) The product gave the following data: NMR Spectrum : (CDCI3) 2.35 (s, 6H), 3.4 (s, 
20 3H), 3.61 (m, 2H), 3.77 (m, 2H), 3.99 (m, 5H), 4.34 (t, 2H), 5.76 (br s, 1H), 7.17 (m, 4H), 

7.87 (s, 1H), 8.56 (s, 1H); Mass Spectrum: M+H + 440. 

(j) The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 2.29 (s, 6H), 
2.53 (m, 4H), 2.79 (t, 2H), 3.6 (t, 4H), 3.74 (s, 3H), 4.22 (t, 2H), 7.09 (s, 1H), 7.16 (s, 3H), 
7.51 (s, 1H), 7.7 (s, 2H), 8.45 (s, 1H), 8.88 (br s, 1H); Mass Spectrum : M+H + 451. 
25 (k) The product gave the following data: NMR Spectrum : (CDCI3) 0.34 (m, 2H), 0.63 (m, 
2H), 1.37 (m, 1H), 2.28 (s, 6H), 3.93 (d, 2H), 3.97 (s, 3H), 5.9 (br m, 1H), 7.07 (s, 1H), 7.12 
(m, 4H), 7.79 (s, 1H), 8.48 (s, 1H); Mass Spectrum : M+lT 392. 
(1) The product gave the following data: Mass Spectrum : M+H + 435. 
(m) The product gave the following data: Mass Spectrum : M+H + 435. 
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Example 31 l-[6-methoxy-7-(N-methyIpiperidin-4-ylmethoxy)quinazolin-4-yl]- 
3-[(R)-(+)-<Xrmethylbenzyl]guanidine 

Using an analogous procedure to that described in Example 29, l-[6-methoxy- 
7-(N-methylpiperidin^-ylmethoxy)quma was 
5 reacted with ammonia to give the tide compound; NMR Spectrum : (CDCI3) 1.38-1.42 (m, 
2H), 1.61 (d, 3H), 1.86-2.01 (q, 5H), 2.29 (s, 3H), 2.89 (d, 2H), 3.95 (m, 3H), 4.0 (d, 2H), 4.7 
(q, 1H), 6.5 (br s, 1H), 7.12 (s,lH), 7.29-7.31 (m, 5H), 7.79 (s, 1H), 8.53 (s, 1H); Mass 
Spectrum : M+H* 449. 

10 Example 32 l-(2-aminophenyI)-3-(6,7-dimethoxyquinazolin-4-yl)urea 

A mixture of l-(6,7-dimethoxyquinazolin-4-yl)-3-(2-nitrophenyl)urea (0.18 g), 
10% palladium-on-charcoal catalyst (0.023 g) and DMF (10 ml) was stirred at ambient 
temperature under an atmosphere of hydrogen for 16 hours. The reaction mixture was filtered 
and the filtrate was evaporated. The resultant gum was triturated under ethyl acetate and there 

15 was thus obtained the tide compound as a solid (0.137 g); NMR Spectrum : (DMSOck) 3.85- 
3.95 (br s, 8H), 6.63 (t, 1H), 6.81 (d, 1H), 6.91 (t, 1H), 7.25 (s, 1H), 7.47 (d, 1H), 8.05 (s, 1H), 
8.64 (s, 1H), 10.28 (br s, 1H), 11.74 (br s, 1H); Mass Spectrum : M+H + 340. 

The l-(6,7-dimethoxyquinazolin-4-yl)-3-(2-nitrophenyl)urea used as a starting 
material was prepared by the reaction of 2-nitrophenylisocyanate and 4-amino- 

20 6,7-dimethoxyquinazoline using an analogous procedure to that described in Example 1. 
There was thus obtained the required starting material in 62% yield; NMR Spectrum : 
(DMSOck) 3.95 (s, 6H), 7.3 (s, 1H), 7.28-7.35 (t, 1H), 7.74 (t, 1H), 8.05 (s, 1H), 8.13 (m, 1H), 
8.51 (m, 1H), 8.72 (s, 1H), 10.61 (s, 1H), 13.67 (br s, 1H); Mass Spectrum : M+FT 370. 

25 Example 33 l-(2,6-dichlorophenyl)-3-(6-methoxy-7-piperazin-l-yIquinazoIin-4-yI)urea 

A mixture of l-(2,6-dichlorophenyl)-3-{6-methoxy- 
7-rN- (tert- butoxvcarbon vDpiperazin- 1 -vHquinazolin-4-yl ) urea (0.075 g), trifluoroacetic acid 
(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1 hour. The 
resultant mixture was evaporated. A saturated solution of hydrogen chloride gas in ethyl 
30 acetate was added and the mixture was evaporated. The resultant solid was triturated under 
diethyl ether, isolated and dried. There was thus obtained the tide compound, as a 
dihydrochloride salt, (0.042 g); NMR Spectrum : (DMSOcfc) 3.25-3.3 (m, 4H), 3.45-3.5 (m, 
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4H), 4.03 (s, 3H), 7.3 (s, 1H), 7.36-7.63 (m, 3H), 8.16 (s, 1H), 8.78 (s, 1H), 9.15-9.27 (br s, 
2H), 10.9-1 1.3 (br s, 1H), 10.8 (s, 1H); Mass Spectrum : M+H* 447 and 449. 

Example 34 

5 Using an analogous procedure to that described in Example 29, except that the 

appropriate quinazoline-4-thiourea was reacted with ethylamine rather than with ammonia, 
there were obtained the 2-ethylguanidines described in Table DC. 



Table IX 




No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


(a) 


2 


mcthoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-dimethyl 


(b) 


3 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(c) 


4 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


(d) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1.31 (t, 3H), 
1.36-1.47 (m, 2H), 1.74-1.84 (m, 3H), 1.95 (t, 2H), 2.2 (s, 3H), 2.33 (s, 3H), 2.79 (d, 2H), 

15 3.57 (m, 2H), 3.72 (s, 3H), 3.99 (t, 2H), 7.06 (s, 1H), 7.29 (m, 2H), 7.41 (m, 2H), 8.35 (br s, 
1H), 8.45 (s, 1H), 10.1 1 (br s, 1H); Mass Spectrum : M+H* 497 and 499. 

(b) The product gave the following data: NMR Spectrum : (DMSOde, 100°C) 1 .28 (t, 3H), 
1.4 (m, 2H), 1.76 (m, 3H), 1.95 (ra, 2H), 2.19 (s, 3H), 2.26 (s, 6H), 2.78 (m, 2H), 3.53 (q, 2H), 
3.76 (s, 3H), 3.99 (d, 2H), 7.04 (s, 1H), 7.16 (s, 3H), 7.55 (s, 1H), 8.41 (s, 1H), 10.41 (br s, 

20 lift: Mass Spectrum : M+H+ 477. 

(c) The product gave the following data: NMR Spectrum : (DMSOdo, 100°C) 1.27 (t, 3H), 
2.27 (s, 6H), 2.54 (m, 4H), 2.8 (t, 2H), 3.54 (m, 2H), 3.61 (t, 4H), 3.78 (s, 3H), 4.26 (t, 2H), 



WO 01/04102 



-144- 



PCT/GB00/02566 



7.11 (s, lH),7.19(s, 3H),7.59 (s, 1H), 8.42 (s, 1H), 10.42 (brs, 1H); Mass Spectrum : 
M+HM79. 

(d) The product gave the following data: NMR Spectrum : (DMSOd*) 0.38 (m, 2H), 0.6 
(m, 2H), 1.27 (m, 4H), 2.25 (s, 6H), 3.21 (m), 3.5 (m, 2H), 3.73 (s, 3H), 3.95 (d, 2H), 6.99 (s, 
5 1H), 7.17 (s, 3H), 7.55 (br s, 1H), 8.42 (s, 1H); Mass Spectrum : M+H* 420. 

Example 35 

Pharmaceutical compositions 

The following illustrate representative pharmaceutical dosage forms of the invention 
10 as defined herein (the active ingredient being termed "Compound X"), for therapeutic or 
prophylactic use in humans: 



(a) Tablet I mg/tablet 

Compound X 100 

15 Lactose Ph.Eur 182.75 

Croscarmellose sodium 12.0 

Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3.0 

20 (b) Tablet II mg/tablet 

Compound X 50 

Lactose Ph.Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch 15.0 

25 Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate 3.0 

(c) Tablet m mg/tablet 

Compound X 1.0 

30 Lactose Ph.Eur 93.25 

Croscarmellose sodium 4.0 

Maize starch paste (5% w/v paste) 0.75 



wo 
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Magnesium stearate 1.0 

(d) Capsule mg/capsule 
Compound X 10 

5 Lactose Ph.Eur 488.5 

Magnesium 1-5 

(e) Injection I (50 mg/ml) 
Compound X 5.0% w/v 

10 1M Sodium hydroxide solution 15.0% v/v 

0.1M Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 

Water for injection to 100% 

15 (f) Injection H (10 mg/ml) 

Compound X 1.0% w/v 

Sodium phosphate BP 3.6% w/v 

0.1M Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 

20 

(g) Injection HI ( 1 mg/ml, buffered to pH6) 

Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

25 Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 

(h) Aerosol I mg/ml 
Compound X 10.0 

30 Sorbitan trioleate 13.5 

Trichlorofluoromethane 9 10.0 

Dichlorodifluororaethane 490.0 



wo 
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(i) Aerosol II mg/ml 

Compound X 0.2 

Sorbitan trioleate 0.27 

Trichlorofluoromethane 70.0 

5 Dichlorodifluoromethane 280.0 

Dichlorotetrafluoroethane 1094.0 

(j) Aerosol in rag/ml 

Compound X 2.5 

10 Sorbitan trioleate 3.38 

Trichlorofluoromethane 67.5 

Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191.6 

15 (k) Aerosol IV mg/ml 

Compound X 2.5 

Soya lecithin 2.7 

Trichlorofluoromethane 67 . 5 

Dichlorodifluoromethane 1086.0 

20 Dichlorotetrafluoroethane 191.6 

(1) Ointment ml 

Compound X 40 mg 

Ethanol 300 |il 

25 Water 300 nl 

1 -Dodecylazacycloheptan-2-one 50 ^1 

Propylene glycol to 1 ml 



Note 

30 The above formulations may be obtained by conventional procedures well known in 

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. Hie aerosol formulations (h)-(k) 
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may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
polyglycerol oleate or oleic acid. 
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CLAIMS 



5 1. A quinazoline derivative of the Formula I 




Q 1 I 
wherein Q 1 is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 




10 wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
provided that the group of formula Ic so formed is not a purine ring; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
15 aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

m is 0, 1, 2, 3 or 4; 

each R* gr up, which may be the same or different, is selected from halogeno, 
trifluororaethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
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carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyi, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-( 1 -6C)alkylcarbarnoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)aIkanoyl, (2-6C)alkanoyloxy, (2-6C)aUcanoylamino, 
5 N-(l-6C)alkyH2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)aikyl- 

(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-( 1 -6C)alkyl-(3-6C)alky noylamino, 
N-(l-6C)alkyIsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyMl-6C)alkanesulphonylamino, or from a group of the formula : 

Q 3 -X x - 

10 wherein X 1 is a direct bond or is selected from O, S, SO, S0 2 , N(R 4 ), CO, CH(OR 4 ), 

CON(R 4 ), N(R 4 )CO, S0 2 N(R 4 ), N(R 4 )S02, OC(R 4 ) 2 , SC(R 4 ) 2 and N(R 4 )C(R 4 ) 2 , wherein R 4 is 
hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloaIkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R 1 )™ is (l-3C)alkylenedioxy, 

15 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 

are optionally separated by the insertion into the chain of a group selected from O, S, SO, S0 2 , 
N(R 5 ), CO, CH(OR 5 ), CON(R 5 ), N(R 5 )CO, S0 2 N(R 5 ), N(R 5 )S02, CH=CH and C=C wherein 
R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 1 substituent optionally bears at 

20 the terminal CH 2 = or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 
from a group of the formula : 

Q 4 -X 2 - 

25 wherein X 2 is a direct bond or is selected from CO and N(R 6 )CO, wherein R 6 is hydrogen or 
(l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH3 group one or more halogeno substituents or a substituent selected from 

30 hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
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(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylaraino, or from a 
group of the formula : 
5 -X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, S0 2 , N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, SOzNCR 7 ), N(R 7 )S0 2 , C(R 7 ) 2 0, C(R 7 ) 2 S and N(R 7 )C(R 7 ) 2 , wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 

10 (l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R l 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyi, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyi, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 

15 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-( 1 -6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 

20 (l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 4 -R 8 

wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
(l-6C)alkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy- (l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
25 (l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl, or 
from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
30 or heterocyclyl-(l-6C)alkyl, and any Q 6 group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 
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R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH 2 , (CH 2 ) 2 or (CH 2 ) 3 group; 

Z is O, S, N(C=N) or N(R 1! ), wherein R u is hydrogen or (l-6C)alkyl; and 
Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaryl-(l-3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-membered monocyclic or a 9- or 10-membered tricyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 

Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyi, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N- ( 1 -6C)alky l-(2-6C)alkanoylamino, 
(3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, 
N-(l-6C)alkyl-(3-6C)alkynoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 6 -R 12 

wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)a!kyl, and R 12 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, S, SO, SO2, N(R 14 ), CO, CH(OR 14 ), 
CON(R 14 ), N(R 14 )CO, S02N(R 14 ), N(R 14 )S02, C(R ,4 >20, C(R 14 >2S and C(R 14 >2N(R 14 ), 
wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 
substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
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halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N- ( 1 -6C)alkylcarbam oy 1, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 15 is halogeno-(l-6C)alkyl, hydroxy- (l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 
oxo or thioxo substituents; 
or a pharmaceutically-acceptable salt thereof ; 
provided that the compounds :- 
l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea, 
l-phenyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea^ 
l-(2^hlorophenyl)-3-(pyrazx)lo[3,4-^pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
l-(4-chlorophenyl)-3-(pyn^lo[3,4-^pyrimidin-4-yl)urea, 
l-(2-fluorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
1 -benzyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea and 
l-(3-phenyipropyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea are excluded. 
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2. A quinazoline derivative of the Formula II 




II 

wherein each of m, R l , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 

or a pharmaceutically-acceptable salt thereof; 

provided that the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazoHn-4-yl]-3-phenylurea, 

l-[5"(4-methoxyphenoxy)quinazolin-4-yl]-3*(3-bromophenyl)urea and 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea are excluded. 



3. A quinoline derivative of the Formula m 




wherein each of m, R l , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 
or a pharmaceutically-acceptable salt thereof. 
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4. A pyrimidine derivative of the Formula IV 




IV 



wherein each of m, R ! , Y 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 
or a pharmaceutically-acceptable salt thereof; 
5 provided that the compounds :- 

l-phenyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
1 -(2-chlorophenyl)-3-(pyrazolo[3,4-<i] pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-t/]pyrimidin-4-yl)urea, 
l-(4-chlorophenyl)-3-(pyrazolo[3,4-^/]pyrimidin-4-yl)urea, 
10 l-(2-fluorophenyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urea, 
1 -benzyl-3-(pyrazolo[3 ,4- J)pyrimidin-4-yl)urea and 
l-(3-phenylpropyl)-3-(pyrazolo[3,4-^flpyrimidin-4-yl)urea are excluded. 

5. A quinazoline derivative of the Formula V 




V 



(R 1 )m 

15 

wherein each of m, R 1 , Y 2 , R 2 , R 3 , Z and Q 2 has any of the meanings defined in claim 1; 
or a pharmaceutically-acceptable salt thereof. 
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6. A quinazoline derivative of the Formula II according to claim 2 wherein : 

m is 1 and the R 1 group is located at the 6- or 7-position and is selected from methoxy, 
benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-(l,2,3-triazol- l-yl)ethoxy, 
3-(l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3- pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, N-methyipyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- (N-methylpyrrolidin-2-yl)propoxy , 2-(2-oxoimidazolidin- 1 -yl)ethoxy , 2-morpholinoethoxy , 
3-morpholinopropoxy, 2-(l, l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 

3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy , 2-piperidinoethoxy , 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, 
2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 3-(4-aminoraethylpiperidin- 

1- yl)propoxy, 3-(4- tert- butox vcarbon vlaminopiperidin- 1 - vDpropox v. 

3- (4-carbamoylpiperidin-l-yl)propoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

2- (4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

4- morphoiinobut-2-en- 1-yloxy, 4-morphoiinobut-2-yn- 1-yloxy, 

2-(2-morpholinoethoxy)ethoxy, 2-raethylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- [N-(2-methoxyethyl)-N-methylamino]ethoxy, 3-[N-(2-niethoxyethyl)- 
N-methylamino]propoxy, 2-(2-methoxyethoxy)ethoxy, 3-methylamino-l-propynyl, 

3- dimethylamino-l-propynyl, 3-diethylamino-l-propynyl, 6-methylamino-l -hexynyl, 
6-dimethylamino-l-hexynyl, 3-(pyrrolidin-l-yl)-l-propynyl, 3-(piperidino)-l-propynyl, 
3-(morpholino)- 1-propynyl, 3-(4-raethylpiperazin- 1-yl)- 1 -propynyl, 
6-(pyrrolidin- 1 -yl)- 1 -hexynyl, 6-(piperidino)- 1 -hexynyl, 6-(morpholino)- 1 -hexynyl, 
6-(4-methylpiperazin- 1-yl)- 1 -hexynyl, piperazin-l-yl, 4-methylpiperazin-l-yl, 
3-imidazol- 1 -ylpropylamino, 3-pyrrolidin- 1 -ylpropylamino, 3-morpholinopropylamino, 
3-piperidinopropylamino and 3-piperazin-l-ylpropylamino, 

or m is 2 and the R l groups are located at the 6- and 7-positions, one R 1 group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R 1 group is a methoxy group; 



WO 01/04102 

-156 

R 2 is hydrogen or methyl; 

R 3 is hydrogen; 

Z is O, S, NH or N(Et); and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
5 may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, nitro, 
methyl, ethyl and methoxy provided that at least one substituent is located at an ortho 
position; 

or a pharmaceutically-acceptable acid-addition salt thereof; 

and provided that l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea is excluded. 

10 

7. A quinazoline derivative of the Formula II according to claim 2 wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from 
3-(l,2,3-triazol-l-yl)propoxy, 2-pyrid-4-ylethoxy, 2-pyrrolidin-l-ylethoxy, 

3- pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

15 2-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy , 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
2-(4-methylpiperazin- l-yl)ethoxy, 3-(4-methylpiperazin- l-yl)propoxy, 
4-pyrrolidin-l-ylbut-2-en-l-yloxy, 4-morpholinobut-2-en-l-yloxy, 

20 4-morpholinobut-2-yn-l-yloxy, 3-methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)- 
N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
25 R 3 is hydrogen; 

Z is O, S, NH or N(Et); and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
30 or a pharmaceutically-acceptable acid-addition salt thereof. 
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8. A quinazoline derivative of the Formula II according to claim 2 wherein : 
m is 1 and the R 1 group is located at the 7-position and is selected from 

3-( 1 ,2,3-triazol- 1 -yl)propoxy , 2-pyrid-4-ylethoxy , 3-pyrrolidin- 1 -ylpropoxy, 
3-morpholinopropoxy , 3- ( 1 , 1 -dioxo tetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 
5 2-piperidinoethoxy, 3-piperidinopropoxy, N-methylpiperidin-4-ylmethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn- 
1-yloxy, 3-methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)-N-methylamino]ethoxy; 

or m is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R l group is a 6-methoxy group; 
10 R 2 is hydrogen or methyl; 

R 3 is hydrogen; 
Z is O; and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
15 is located at an ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

9. A quinazoline derivative of the Formula II according to claim 2 selected from:- 
l-(2,6niichlorophenyl)-3-[7-(3-morpholinopropoxy)quinazolin-4-yl]urea, 

20 1 -(2,6-dichlorophenyl)-3- { 7- [3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy]quinazolin- 

4- yl}urea, 

l-benzyl-3-[6-methoxy-7-(l-methylpiperidin^-ylmethoxy)quinazolin-4-yl]urea, 
1 -phenethyl-3-[6-methoxy-7-( 1 -methylpiperidin-4-ylmethoxy)quinazolin-4-yl]urea, 
l-(2,6-dicMorophenyl)-3-[6-methoxy-7-(l-methylpiperidin-4-ylmethoxy)quinazolin^ 
25 1 -(2,6-difluorophenyl)-3-[6-methoxy-7-( 1 -methylpiperidin-4-ylmethoxy)quinazolin- 
4-yl]urea, 

l-(2,6-dimethylphenyl)-3-[6-methoxy-7-(N- 
4-yl]urea, 

l-(2-chloro-6-methylphenyi)-3-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinaz 
30 4-yl]urea, 

l-(2,6Klifluorophenyl)-3-[6-methoxy-7-(3-moiphoUnopropoxy)quinazolin-4-yl]urea, 

l-(2,6<lifluorophenyl)-3-[6-methoxy-7-[3-(4~^ 

4-yl]urea, 



WO 01/04102 



PCT/GB00/02566 



- 158- 

l-(2,6-dimethylphenyl)-3-[6-me^^ 
4-yl]urea, 

l-(2,6-dimethylphenyl)-3-[6-methoxy-7-(3-piperidm^ 

1- (2,6-dimethylphenyl)-3-[6-methoxy-7-(N-methy^ 
5 4-yl] thiourea and 

1 -(2-chloro-6-methylpheny I)-3-[6-methoxy-7-(3-py nrolidin- 1 -y lpropoxy)quinazolin- 
4-yl]guanidine; 

or a pharmaceutically-acceptabie acid-addition salt thereof. 

10 10. A pyrimidine derivative of the Formula IV according to claim 4 wherein the fusion of 
ring Y l to the adjacent pyrimidine ring forms a thieno[3,2-<flpyrimidin-4-yl group; 

m is 0, or m is 1 and the R 1 group is a methyl, ethyl, vinyl or ethynyl group which is 
located at the 6-position and bears a substituent selected from carboxy, carbamoyl, 
N-(2-methylaminoethyl)carbamoyl, N-(2-dimethylaminoethyl)carbamoyl, 

15 N-(3-methylaminopropyl)carbamoyl or N-(3-dimethylaminopropyl)carbamoyl, or from a 
group of the formula : 

Q 4 -X 2 - 

wherein X 2 is NHCO or N(Me)CO and Q 4 is 2-imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 

2- pyridylmethyl, 4-pyridylmethyl, 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 

20 2-(2-6xopyrroiidin- 1 -yl)ethyl, 3-pyrrolidin- 1 -ylpropyl, 3-(2-oxopyrrolidin- 1 -yl)propyl, 
pyrrolidin-2-ylmethyl, l-methylpyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 
2-(l-methylpyrrolidin-2-yl)ethyi, 3-pyrrolidin-2-ylpropyl, 3-(l-methylpyrrolidin-2-yl)propyl, 

2- morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyi, piperidin- 

3- ylmethyl, l-methylpiperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 2-(l-methylpiperidin- 
25 3-yl)ethyl, piperidin-4-ylmethyl, l-methylpiperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 

2- (l-methylpiperidin-4-yl)ethyl, 2-piperazin- 1-ylethyl, 2-(4-methylpiperazin-l-yl)ethyl, 

3- piperazin-l-ylpropyl or 3-(4-raethylpiperazin-l-yl)propyl, 

R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
30 Z is O; and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
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or a pharmaceutically-accep table acid-addition salt thereof. 

11. A pyrimidine derivative of the Formula IV according to claim 4 wherein the fusion of 
ring Y l to the adjacent pyrimidine ring forms a thieno[3,2-<flpyrimidin-4-yl group; 

5 m is 0, or m is 1 and the R 1 group is a vinyl group located at the 6-position which 

bears at the terminal CH 2 = position a substituent selected from 

N-(2-dimethylaminoethyl)carbamoyl or N-(3-dimethylaminopropyl)carbamoyl, or from a 
group of the formula : 

Q 4 -X 2 - 

10 wherein X 2 is NHCO or N(Me)CO and Q 4 is 2-pyridylmethyl, 4-pyridylmethyl, 

2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 3-(2-oxopyrrolidin-l-yl)propyl, 3-morpholinopropyl, 
2-piperidinoethyl or 3-(4-methylpiperazin-l-yl)propyl, 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
15 Z is O; and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at the ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

20 

12. A pyrimidine derivative of the Formula IV according to claim 4 selected from:- 
1 -(2,6-dichlorophenyl)-3-(thieno[3 9 2-d] pyrimidin-4-yl)urea and 

(E)-3- {4-[3-(2,6-dichlorophenyl)ureido] thieno[3,2-^pyrimidin-6-yl }- 
N-(3-dimethylaminopropyl)acrylamide; 
25 or a pharmaceutically-acceptable acid-addition salt thereof. 

13. A process for the preparation of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, according to claim 1 which comprises 

(a) for those compounds of the Formula I wherein R 3 is hydrogen and Z is oxygen, the 
30 reaction of an amine of the Formula VI 

Q*-NHR 2 VI 
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wherein Q l and R 2 have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, with an isocyanate of the Formula VII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

o=c=n-q 2 vn 

5 wherein Q 2 has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; 

(b) for those compounds of the Formula I wherein R 3 is hydrogen and Z is sulphur, the 
reaction of an amine of the Formula VI 

10 Q*-NHR 2 VI 

wherein Q l and R 2 have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

s=c=n-q 2 xn 

15 wherein Q 2 has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; 

(c) for those compounds of the Formula I wherein R 2 is hydrogen and Z is oxygen, the 
reaction of an amine of the Formula XVI 

20 R 3 NH-Q 2 XVI 

wherein Q 2 and R 3 have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, with an isocyanate of the Formula XVII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

q 1 -w=c=o xvn 

25 wherein Q 1 has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; 

(d) for those compounds of the Formula I wherein R 2 is hydrogen and Z is sulphur, the 
reaction of an amine of the Formula XVI 

30 R 3 NH-Q 2 XVI 

wherein Q 2 and R 3 have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XXII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
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q , -n=c=s xxn 

wherein Q 1 has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; 

5 (e) for those compounds of the Formula I wherein a substituent on Q l or Q 2 contains an 
alkylcarbamoyl group or a substituted alkylcarbamoyl group, the reaction of the corresponding 
compound of Formula I wherein a substituent on Q l or Q 2 is a carboxy group, or a reactive 
derivative thereof, with an amine or substituted amine as appropriate; 

(f) for those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
10 amino-(l-6C)alkyl group, the cleavage of the corresponding compound of Formula I wherein 

a substituent on Q 1 or Q 2 is a protected amino-(l-6C)alkyl group; 

(g) for those compounds of the Formula I wherein Z is a N(R n ) group wherein R 11 is 
hydrogen or (l-6C)alkyl, the reaction of a thiourea of the Formula I wherein Q 1 , Q 2 , R 2 and R 3 
have any of the meanings defined in claim 1 except that any functional group is protected if 

15 necessary and Z is sulphur, with an amine of formula R ll NH2, whereafter any protecting 
group that is present is removed by conventional means; or 

(h) for those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
amino group, the reduction of a corresponding compound of Formula I wherein a substituent 
on Q 1 or Q 2 contains a nitro group; 

20 and when a pharmaceutically-acceptable salt of a quinazoline derivative of the 

Formula I is required it may be obtained using a conventional procedure. 

14. A pharmaceutical composition which comprises a quinazoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thereof, according to claim 1 in association 

25 with a pharmaceutically-acceptable diluent or carrier. 

15. The use of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable 
salt thereof, according to claim 1 but without the proviso that the group of formula Ic so 
formed is not a purine ring and including the compounds :- 

30 l-(6,7-dimethoxyquinazo!in-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
l-[5-(4-raethoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
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l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 
l-phenyl-3-(pyrazolo[3,4-4pyrimidin-4-yl)urea, 
l-(2-chlorophenyl)~3-(pyrazolo[3,4-rf]pyrimidin-4-yl)urea, 
l-(3-chlorophenyl)-3-(pyrazolo[3,4-^/lpyrimidin-4-yl)urea, 
5 l-(4-chlorophenyl)-3-(pyrazolo[3,4-^/)pyrimidin-4-yl)urea, 
l-(2-fluorophenyl)-3-(pyrazolo[3,4-^flpyrimidin-4-yl)urea, 
l-benzyl-3-(pyrazolo[3,4-J]pyrimidin-4-yl)urea and 
l-(3-phenylpropyl)-3-(pyrazolo[3,4-^/lpyrimidin-4-yl)urea, 

in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 
10 diseases or medical conditions in a warm-blooded animal such as man. 

16. A method for the prevention or treatment of T cell mediated diseases or medical 

conditions in a warm-blooded animal in need of such treatment which comprises 

administering to said animal an effective amount of a quinazoline derivative of the Formula I, 
15 or a pharmaceutically-acceptable salt thereof, according to claim 1 but without the proviso 

that the group of formula Ic so formed is not a purine ring and including the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazoUn-4-yI]-3-(3-bromophenyl)urea, 
20 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-raethoxyphenyl)urea. 

l-phenyl-3-(pyrazoIo[3 4 4-^pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4-^Jpyrimidin-4-yl)urea, 

l-(3-cWorophenyl)-3-(pyrazolo[3,4-t/jpyrimidin-4-yl)urea, 

1 -(4-cWorophenyl)-3-(pyi^olo[3,4-4pyiimidin-4-yl)urea, 
25 1 -(2-fluorophenyl)-3-(pyrazolo[3,4-^fjpyrimidin-4-yl)urea, 

l-benzyl-3-(pyrazolo[3,4-^pyrimidin-4-yl)ureaand 

l-(3-phenylpropyl)-3-(pyi^olo[3,4-4pyriraidin-4-yl)urea. 
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